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Study Drug: 

Protocol Number: 

Protocol Title: 

Study Phase: 

Study Design: 

Sample Size: 

Study Population: 

Treatment Groups: 

evaluation Schedule: 

Objectives: 

PROTOCOL SYNOPSfS 

Autfllogous T Cells Transduced with VRX496 

VRX496-01-0-t 

A Phase 1 Open-label Cfinical Trial of the Safety and 
Tolerability of Single Escalating Doses of Autologous T 
Celts Transduced with VRX496 in HIV Positive Patient- 
subjects 

1 

A single center, open-lab&, dose esoalation study 

N = up to 24 evaluable patient-subjects 

‘Male and female HfV positive patient-subjects, 18 to 60 
years of age who have discontinued, or who are failing a 
treatment regimen of f-MART. 

lnd~v~dua~ cohorts of 3 patient-subjects or up to 6 patient.. 
subjects will be dosed with autologous T Cells 
transduced with VRX496 at one of the fol~owj~g dose 
fevefs: 1 .U x 1 09; 3.0 x 1 09; -1.0 x %I”‘; and 3.0 x 10’c 
transduced T celfs. Dosing will begin in the initial 3 
patient-subjects at the 1.0 x 10’ dose level. After safety 
has been adequatefy demonstrated at the lower dose 
level, subsequent cohorts of 3 patient-subjects wilf be 
dosed with the next higher dose level. 

Autologous T Cells transduced with VRX496 will be 
infused intravenously over approximately 30 minutes. 
The dose volume administered will be approximately 10 
to 200 mL, depending on dose. 

Patient-subjects witI be evaluated during pre-treatment 
screening, at apheresis, during the infusion of 
Autologous T Cells transduced with VRX496, through 6 
hours post infusion, at 24,48, 72 hours, 7 days, 14 days, 
28 days, 3, 6 months and yearly for the life of the patient.. 
subject. 

The primary objective is to assess the safety and 
tolerability of Autoiogous T Cells transduced with 
VRX496 in f-W positive patient-subjects. 

The secondary objectives are: 

Protocol No. VRX496-01-02 
Sapfember 5,2001 
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Precipitous evect: 

Sustained effect: 

Differential viral load: 

CD4 T cell count: 

A~t~-~~V immune response: 

Anti-HIV & anti-Tetanus 
Toxoid immune response: 

TCR VP diversity analysis: 

# of VRX496 modified cells: 

VSV-G antibody responses: 

VSV-G RNA in plasma: 

Biological RCR test: 

An effect that is immediately and temporally associated 
with infusion of the VRX496 T cell product. 

A sustained effect is an effect that is persistent over 7 
days during the study with samples analyzed every other 
day. 

TaqMan RT-PCR assay that determines the copy 
number of wt-HIV and VRX496 in the plasma. An 
adverse v&HIV viral load wuuld be a precipitous and 
sustained greater than 0.5 fog increase in wt-HIV viral 
load from established baseline levels. 

FACS analysis of the number of CD4 T cells in the blood. 
An adverse event would be a precipitous and sustained 
5Q% reduction in CD4 T ceil count from established 
baseline levels. 

enzyme-li~ked~immun~spot (ELISPOT) analysis for an 
anti-HIV specific CD8+ cellular immune response. 

CD4+ specific cell proliferative assay targeted to HIV or 
Tetanus Toxoid antigen. 

RT-PCR assay to detect the diversity of the TCR VP 
repertoire. Assay perfurmed on the apheresed product, 
the VRX496 modified T celf infused product, and frclm 
the blood of the patient-subject 28 days post dosing. 

TaqMan DNA PCR assay detecting the number of vector 
containing cells in the blood. 

Antibody responses to the product vector as measured 
by an immune-based assay. 

VSV-G RNA in the plasma will be monitored by TaqMan 
RT-PCR. A sustained detection of VSV-G RNA wuuld 
require biological Replicatic~ Competent Retrovirus 
(RCR) testing to determine if RCR is present. 

Apheresed cells will be tested for RCR by co-culture of 
1@ cells on an indicator cell line that is nut permissive to 
wt-HIV replication. After 6 passages, the supernatant 
will be tested for HIV gag RNA qMan RT-PCR. An 
adverse event would be a posit V gag TaqMan RT- 
PCR signal after amplification on the indicator cell line. 

FiNAL Page - ix - 
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HIV infects 36.1 million people worldwide (U AIDs 2330). In the united 

States (U.S.), it is estimated that over 425,000 people are infected with HfV, 

and over 45,000 new cases are reported each year (CDC, 2000). AIDS is 

defined by the C5C as occurring in all HIV-infected individuals that have a 

C54+ 7” cell count of less than 2Wmm3. This definition also includes 26 

conditions affecting peopfe with HIV, including P. car&M pneumonias HIV 

wasting syndrome, GMV disease, tuberculosis, Kaposi”s sarcoma, 

disseminated M. avium, chronic Herpes simplex, recurrent bacterial 

pneumonia, HIV-associated dementia, and toxoplasmosis (Bartfett, 2001). 

The majority of these conditions are opportunistic infections that are often 

severe and sometimes fatal, because the ravaged immune system can no 

longer fight off infection. The mortality due to IVlAl5S is estimated to be 

approximately 3 m~ll~un deaths annually worldwide, and 15,000 in the US. 

(UNBIDS, 2000;CDC, 2000). 

HIV belongs to a family of retroviruses known as lentiviruses. These RNA 

viruses are characterized by possession of the enzyme reverse transcriptase 

that transcribes the viral RNA into provirus 5NA that is integrated into the host 

cell genome. 

ere are currently 16 Food and 5rug Administratjon (FDA) approved drug 

products for the treatment of HIV infection (CRIA, 2001)- The current standard 

of treatment for HJWAIQS is the highly active antiretroviral therapy (HAART). 

This therapy typically consists of a triple “cocktail” of a nucleoside reverse 

nscriptase inhibitor (NRTI), a non-nucfeoside reverse transcriptase inhibitor 

(NNRTI~ and a protease inhibitor (PI). Although these cocktails have been 

successful in reducing viral loads and restoring immune function, they do not 

represent a cure, and there are cuncerns regarding adverse effects associated 

long-term usage of HAART. Specifically, a variety of metabolic disorders 

including HWassociated ~j~~ystro~hy, rr=entral adiposity, dysli~idaemja~ 

erlipidaemia, hyperglycemia and insulin resistance have been reported as 

resulting from HAART (Vigouroux, 1999; Behrens, 2000). These reactions, 
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combined with complex and cumbersome dosing regimes, can have an 

adverse impact on patient-subject adherence to therapy (Lucas, 1999; Max, 

2000). 

A number of different genetic antiviral strategies have been utilized to combat 

HIV-I, including antisense RNA, trans-dominant proteins, ribozymes, RNA 

decoys, and single chain antibodies (Dropulic and Jeang, 1994; Veres et al, 

1998). Antisense RNA gene transfer offers a significant advantage over 

several other genetic antiviral approaches since it is not a protein and thus not 

immunogenic. 

HtV-based fentivirat vectors are being proposed as the delivery system for 

novel antisense genetic therapy. Afl Ientiviruses encode the gag, pof, and 

envelope (env) proteins, and it is the env protein that mediates the ~nfectjon of 

susceptible cells by HIV (Buchschacher and Wang-Staaf 2OOct). Since 

lentivirus vectors integrate into the host cell DNA, they provide useful toots for 

ermanentty introducing exogenous genes into cells. 

VIRxSYS ~or~orat~o~ (VlRxSVS) in Gaithersburg, Maryland is deveJo~~ng a 

proprietary compound vector VRX496. 

VRX496 is an HtV-based lent~v~ral vector harboring an anti-HfV antisense 

sequence targeted to the HfV envelope (env) coding sequence. VRX496 has 

been developed as a proprietary gene transfer product for the treatment of 

human’ immunode~cien~y virus (HlV) infection, via autologous f cell 

transduction ex vivo and subsequent reintr~uction to the patient-subject. 

HfV-based vectors provide numerous advantages over current HIV 

combination therapies. The HIV vector targets onty those cells already 
infected with Wild type-HtV ~Wt-HfV~ and expression of an antiviral gene is 

dependent entirely on this w-t-virus. Secondly, H4V vectors are predicted to be 
safe since no new genetic sequences are intrudu~ed into the patient-subject. 

And the HIV sequences that are used are from pN%4-3, which is one of the 

most common molewfar clones of HIV-L 

September 5,2001 
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1.1 Preelinicat Pharmacology And Safety Data 

Preliminary in vitru testing was performed in human immune celfs (from blood 

drawn from human donors) using anti-HW’ vectors VW496 and VRX496 

analogs. The cells were ex vivo modified with anti-WfV vectors and then 

infected with HIV, Results from this testing repeatedly showed a reduction in 

HIV viral replication by as much as 99% and that the loss of CD4 T celfs was 

s~gni~~ant~y prevented. Preliminary results from experiments in SCID-hu mice 

(mice with transplanted human lymphocytes) indicate that the human cefts 

transduced with VW496 and implanted into the SCUD mice do not elicit any 

overt adverse effects. maintaining CD4 cells is the key factor for restoring the 

immune system in HIV subjects. These data suggest that HIV-based vectors 

such as VFW96 have the potential to reduce viral loads in ~IV-infected 

individuals. This could prolong the delay to the onset to AIDS while promoting 

CD4+ T-cell survival, and provide the immune s.ystem with a better chance to 

control the infection. 

In addition, two pivotal non-clinical safety assessment studies are ongoing with 

norma! human T oells transduced with VRX496. The b~odistribution and safety 

of human T-cells transduced with VM496 are being examined in SCKYSCID 

mice at dose levels representing approximately I and 75 times the proposed 

clinical starting dose (10’ transduced T eellslpatient-subject). These dose 

multiples are based upon a 20 g mouse and a 75 kg human. Pre~~rn~na~ 

results from these studies show no toxicity through animal sacrifice at 30 days. 

For additional informat~on~ please refer to the Investigator’s Brochure for 

Auto~ogous T-cells Transduced with VRX496. 

2.1 Purpose 

The purpose of this study is to determine the safety and tolerability of single 
doses of VFW496 rnu~i~ed T-ceils in H fV positive patient-subjects at 4 different 
dose levek. 



2.2 Study Objectives 

Primary Objective: 

l To determine the safety and tolerability of intravenous administration 

o# autologous VW496 modified. T-cells in HIV positive patient- 

subjects. 

Secondary Objectives: 

* TQ determine the number of MU496 modified T cells in the blood. 

l To determine the levels of wt-HIV and VFN496 in the plasm& 1 
l To determine changes in the anti-I-W immune response 

0 To determine if there are changes to the TCR VP repertoire 

6 To monitor VSV-G antibody levels that may be due to the vector 

3.0 TRtAt DESGN 

3.1 Description of Triat Oesign 

Protocol VRX496-01-01 is a single-center, open-label, single-dose, dose- 

escalation study of the safety and tolerability of intravenous admjnjstrat~on of 

VW496 modified T-cells in WfV positive patient-subjects, 

to 24 HIV positive patient-subjects meeting the study inclusion criteria will 

be enrolled into the study with up to 6 patient-subjects treated at each of the 

following 4 dose leveis: 

Dose Level 1 - a~~rox~mate~y 4 .O x 10’ VRX496 modified T-cells, 

Dose Level 2 - approximatety 3.Q x 10’ VRX496 modeled T-cek, 

Dose Level 3 - approximately 1 AI x I QIO VW496 modified T-cells, and 

Dose Level 4 - approximately 3.0 x 1O1* VRX496 modified I-oelfs. 

The initial patient-subjects enrolled will be assigned to treatment with the first 

dose level (I .O x IO9 VRX496 modified T-cells). After the 2%day patient- 
subject clinical and laboratory safety has been established at the current dose 

level, dosing will proceed to the next higher dose level according to the dose 
escalation scheme outlined in Section 3. I. 1. 



The maximum tolerated dose (MTD) will be defined as the dose level 

jmmed~ately below the level at which greater than or equal to two patient- 

subjects develop DLT. 

3.U Dose Escalation Scheme 

Following dosing with VRX496 modified T-cells, patient-subjects will be 

evaluated for dose l~rn~tjng toxicity through 28~days post-dosing. Severity of 

observed toxicities wilf be graded using the ADS Clinical Trials Group (ACTG) 

toxicity oriteria provided in Appendix A. Dose limiting faboratory toxicity &XT) 

will be defined as any of the following : 

* hematologic toxicity greater ‘than or equal tu ACTG Grade 3 (No& ff: a 

patient-subject demonstrates Grade 3 or greater Laboratory Tbxicitb/ 

* non - hematofogie toxicity of ACTS Grade 4, or 

l sustained fi.e.l persistent over 7 days in durations increase from 

baseline in wt-HlV viral load of a magnitude of 0.5 log or greater, or 

8 sustained (i.e., persistent over 7 days in durations decrease from 
baseline in CD4+ T-cell count of 50% or greater, or 

l sustained (i.e., persistent over 7 days in duration) presence of VW-G 
RNA in the plasma followed by a positive biological RCR test. 

Dose escalation wilt proceed as folfuws: 

* Three patientwbjects will be enrolled at each dose level and followed 

fur dose ~irnit~ng toxicity through 28-days post dosing. Dose escalation 

will proceed upon approval of the Data Safety monitoring Board 
fDSMB). Note: for Dose Level f, the inZaf ~a~je~~~s~~~ec~ treated must 

Protocol No. VRX4SII-O1-@l 
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* tf no dose limiting toxicity is observed, dosing may proceed to the next 

higher dose level. 

* If one of the initial three patient-subjects demonstrates a dose ~i~~~~~~ 

toxicity, an additional three patient-subjects will be studied at the 

current dose level. tf no additional dose limiting toxicity is observed 

dosing may proceed to the next higher dose Ievef. 

+ The Data and Safety monitoring Board will review data from each dose 

tevel and approve escalation to the next higher dose level. 

* Patient-subject treatment and dose escalation wifl cease if two (23 

patient-subjects at a dose tevef exhibit a dose limiting toxicity, 

w Patient-subject treatment and dose escalation will cease if a single (I) 

patient-subject demonstrates the presence of a Replication Competent 
Retrovirus (RCR), as defined by the biological RCR test. 

A diagram of the dose escalation scheme is provided as Appendix 0. 

3.2 Study Endpoints 

3.2L-l Primary Safety Endpoints 

The primary safety endpoints are: 

* The incidence of adverse events at each dose tevef studied from 
dosing through 2%days post-dosing, 

+ The incidence of serious adverse events and dose limiting toxicity at 
each dose level studied from dosing through 2%days post-dosing, 
and 

l The changes in clinical chemistry, hematology and urinalysis test 
results at each time point from dosing through 28 days post-dosing. 



o If no dose ~~rnit~ng toxicity is observed, dosing may proceed to the next 

higher dose level. 

l If one of the initial three patient-subjects demonstrates a dose limiting 

toxicity, an additional three patient-subjects will be studied at the 

current dose level. tf no additional dose ljm~ting toxicity is observed 

dosing may proceed to the next higher dose level. 

l The Data and Safety monitoring Board will review data from each dose 

level and approve escalation to the next higher dose level. 

0 Patjent-subject treatment and dose escalation wift cease if two (2) 

patient-subjects at a dose level exhibit a dose limiting toxicity. 

* Patient-subject treatment and dose escalation will cease if a single (=I) 

patient-subject demonstrates the presence of a Repl~~at~on Competent 
Retrovirus (RCR), as defined by the biological RCR test. 

A diagram of the dose escafation scheme is provided as Appendix D. 

3.2 Study Endpoints 

3.2.1 Primary Safety Endpoints 

The primary safety endpoints are: 

+ The incidence of adverse events at each dose level studied from 
dosing through 28-days post-dosing, 

* The incidence of serious adverse events and dose ~irnit~ng toxicity at 
each dose level studied from dosing through 28-days post-dosing, 
and 

* The changes in clinical chemistry, hematology and urinalysis test 
results at each time point from dosing through 28 days post-dosing. 

# 
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0 The changes in viral ioad and CD4 T celf count from dosing through 
28-days post-dosing. 

3.2.2 Secondary Endpoints 

The secondary endpoints of this study will focus on long term safety, changes 

in indices of HIV infection and cell survival of VRX496 containing T- 

lymphocytes as fol tows: 

a The incidence of serious adverse events through 6 months post- 
dosing, 

+ The change in differential viral load from pm-dose levels thruugh 6- 
months post dosing, and 

0 The change in CD4+ T-cell counts from pre-dose levels through 6- 
months post dosing. 

* Immune function (by HIV virus specific CD4 cell proliferative 
responses, Tetanus Toxoid specific CD4 proliferative responses, 
ELISPOT measurement of IFN-gamma producing CD8 T cells, & TCR 
VP diversity analysis) 

0 VSV-G antibody responses to the product vector 

3.3 * Evaluation Criteria 

The evaluation criteria used to assess the safety and tolerability of VRX496 

modified T-cells are standard safety assessments used in clinical trials and 
meet the safety objectives of this study. 

3.3.1 Safety Criteria 

Safety of VRX496 modified T-cells will be assessed by changes from Baseline 
through Day - 28 in physical examination, ECG and chest x-ray findings and 

the following laboratory evaluations: 

* Cfinicaf Chemistry parameters defined in Section 5.4 

* Hematology parameters defined in Section 5.4 

* Urinalysis parameters defined in Section 5.4 

a V~ro~og~~a~, celfufar and immune parameters defined in Section 5.4 
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Serum p HCC pregnancy test will be drawn for aU wumen of child bearing 

potential at screening and within 24-hours prior to dosing. 

Adverse events that occur after the administration of V~496-modified T-Cells 

Day - 0) through Day 28 will be recorded (see Section 5.6). The severity and 

relationship to treatment for all adverse events will be assessed by the 

nvestigator using the definitions provided in Section 5.6. 

3.3.2 Secondary Evaluation Criteria 

The secondary evaluation criteria of patient-subjects treated with VRX496- 

modified T-Cefls in&de: 

. Indices of IV infection, CD4+ T-cell counts, differential viral load 

levels, VSV-G antibody and immune function (by CD4+ proliferation 

assay, ELISPOT and TCR VP diversity measurements~ will be 

assessed through to e-months post-dosing. 

3.3.3 Survival of VRX496 modified T-cells 

The survival of V~496-modified T-cells will be determined by measuring the 

average vector copy number in the blood by TaqMan PCR through 6 months 

post dosing and then yearly for the life of the patient. 

hods to Minimize Bias 

3‘4.1 Blinding 

This is not a blinded study. All patient-subjects treated under this protocol will 

be treated with active drug product using an escalating dose study design. 

The criteria for the assessment of safety are welt defined and subject to 

minimal bias in reporting. The efficacy criteria utilized are laboratory derived 

and not subject to bias. 

3.4.2 Randomization 

4 
Protoool No, VRx496-0 i-01 
September 5,2001 

FiNAL Page-lb 



The dose-escalation nature of this study does not make randumiz~ng patient- 

subjects to a particular treatment group feasible. Consecutive patjent-subjects 

who are consented and pass all screening evaluations will’be assigned to the 

next available treatment number. 

The investigator wilt be required to maintain a patient-subject screening and 

treatment log and to document the reason(s) consented patient-subjects were 

not determined to be eligible for the study. 

3.5 Study Treatments 

3.5.j Description of Study Treatments 

Dose Level 1 ~approx~mately I .O x 10’ VRX496 transduced T-cells) 

Dose Level 2 ~a~prox~mately 3.0 x 10’ VRX496 transduced T*cells), 

Dose Level 3 ~approx~mate~y I .O x “10” VRX496 transduced T-cells), and 

Dose Level 4 (approximately 3.0 x 10’” VRX496 transduced T-cells). 

3.52 ationafe for Dosage Regimen and Choice of Control Groups 

The initial dose level of VRX496 modified T cells ~approximate#y I .O x %I?) was 

chosen because: 

+ The dose is 75 times lower than the maximum dose used in nonc~i~j~l 

toxicology studies and shown to be safe, and 

* Is the lowest dose level that will allow for detection of VRX496 

modified T-cells in the blood. 

Subsequent dose levels will increase by approximately 0.5 log increments to 

permit a determination of dose-response relationship for the safety and 

secondary evaluation parameters obtained. 

There will not be a control group used for this study. 

3.53 Treatment Cumpfiance 
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Qualified research personnel wilf administer VRX~g6-modified T-cells to each 

patient-subject as a single intravenous infusion in a controlled research facility, 

Research personnel will record the date and time the infusion is started and 

stopped. There are no anticipated issues with compliance with study 

medication administration. 

Prior and Concomitant Therapy 

3.6 Study Compfiance 

4*Q 

4.1 

Pat~e~t-subjects are prohibited from taking the fol~ow~ng medications during the 
course of the study (i.e., from screening through 6-month post treatment follow- 
UP): 

~mmunomodu~at~ng agents (L-2, IFN-Gamma, Granulocyte colony 
stimulating factors, Megace) 

Any experimental therapy for HIV or other indications 

Corticosteroids 

Hydroxyurea 

Add~t~o~af antiretroviraf medication regimes. If a patient-subject is 

currently receiving an antiretroviral regimen, that regimen must be 

continued for the 6-month duration of the trial. 

This trial will be conducted in compliance with the study protocol, lCH and 

Good Clinical Practice (GCP) guidelines, and all applicable regulatory 

requirements. 

STUDY POPULATION 

Inclusion Criteria 

* Male and female patient-subjects 18 - 60 years of age who are HIV positive. 

l ~arnofsky Performance Score of 80 or higher (see appendix E). 

l Patient-subjects who have received HAART therapy for at least 6 months and 

have either discontinued, or are failing treatment. 

Protacol No. VRX49TS-O 1-W 
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I l Patient-subjects with a documented CD4 T-cell count greater than 2~~/mm3 

i but less than 600/mm3 within 30 days prior to screening. 

0 Patient-subjects with a documented viral load of greater than 500 copies 

within 30 days prior to screening. 

0 Patient-subjects who understand and agree to be cornp~~a~t with the 

requirements for the 6-month duration of the study and the necessity for 
annual foillow up for life. At the tjme of death an autopsy will be performed. 

l Patient-subjects who have provided written informed consent after the nature 

of the study has been expfained. 

4.2 Exclusion Criteria 
1) Patient-subjects who have not been treated with a previous regimen of 

HAART. 

e Patient-subjects who are pregnant or breast-feeding. 

Patient-subjects who have a recent ~w~tb~n 1 year) history of drug abuse 
and or a positive urine dr~g/alc~ho~ test at time of screening. 

e Patient-subjects who are currentfy taking c=orticosteroids or who have 
taken corticosteroids within the past 30 days. 

* Patient-subjects who have received hydroxyurea within the prior 30 days. 

Note: Patient-subjects currently taking hydroxyurea may be enrofled if 

the use of hydroxyurea is discontjnued at least 30 days prior to apheresis. 

l Patient-subjects taking ~mmunomod~lati~g agents (e.g. I L-2, IFN- 

Gamma, Granulocyte Colony stimulating factors, Megace) 

l Previous treatment with WIV experimental vaccine(s). 

e Patient-subjects taking antibiotics witbin one week prior to receiving study 

medication. 

September 5, 2002 
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Patient-subjects Gurrently in the treatment or recovery phase of an acute 

infection (e.g., sinusitis). 

Patient-subjects who have received acute treatment of a serious 

Upp~~un4stic Infection (04) within the past 30 days. 

Patient-subjects who have undergone leukopheresis ar 4ymph~~h~r~sis 

within 90 days of entry into the study. 

* Patient-subjects who have active CN5 disease or seizures w4thin I year. 

0 Patient-subjects who have active MAI fnfection or CMV Disease. 

l Patient-subjects who have a history af cerebra4 toxoplasmosis cx 

cryptococcai men4ngit4s. 

Patient-subjects with a history of cancer. 

* Patient-subjects with a history of CIass f44 or 4V congestive heart failure 

Patient-subjects with the following laboratory abn~rma44t4es~ ~ern~g4~b4n 

of less than IO for mafes and Oess than 9.5 fur females; absolute 

neutrophil count Iess than ~~~~/~~~ platelet count af less than 

l~U~~~~/rnrn~~ serum creatinine greater than 1.5 mg/dL; AST or At-T 

greater than 2.5 times the upper timit of normat; total serum b414rub4n 

greater than 1.5 times the upper limit of nor-ma ; amytase & lipase outside 

normal range; and proteinuria of 2+ or greater. 

0 Patient-subjects who have participated in a prior gene therapy triat. 

8 Patient-subjects who have previously received treatment under this 

protocu4 ar are currentty being treated under an&her research pr&or;ol. 

a Patient-subjects with a significant medicaf history who in the opinion of 

the investigator would be placed at risk by being enrolled in this study. 

4.3 ~is~~ntinuati~n Criteria 

* 
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A patient-subject may be w~tbdrawn from the study prior to drug treatment at 

the investigator’s discretion if any of the following occurs: 

l Ctinicalfy s~g~if~~an~ d~ter~~ratj~n that impairs tlae global 

status/~ondit~~n of the patient-subject. 

* investigator decides d~sc~nt~nuat~Qn is in the best interest of the 

patient-subject. 

a Fatient-subject requests withdrawal from the study, 

* Patient-subject is enrolled and subsequently becomes ineligible for 

study ~a~~~~pat~~n due to a change in patient-subject status that 

meets exclusionary criteria. (e.g., addition of ~r~~~b~ted med~~at~~n~ 

pregnancy). 

Patient-subjects withdrawing from the study for any af the above reasons will 

be considered terminated and wilt be replaced. The reason for study 

term~natj~n wil! be documented in the ~at~~nt~subje~t~s medicaf record and 

recorded un the appropriate page of the case report form. 

Aft patient-subjects receiving VRX496-modified T-cells must be followed for 

the entire 6 months. art the event a patient-subject fails to complete the follow 

up requirements through Day 28, the patient-subject wilf be replaced to permit 

the determinati~~ of the maximum tolerated dose. If a patient-subject fails to 
keep f&lovv-up a~~~~ntments~ the site must document all attempts to contact 

the patient-subject. ~~~~rnurn follow-up contact requirements wiiJ in&de at 

least 3 telephone contacts (on different days and at different times of the day) 

and a certified fetter. 

VFWXS may at their discretion terminate the study as a whole if conditions 

warrant that this action be taken. If the study is stopped, treated patient- 
eets must be followed for the entire 6-month futlow up period. The study 

site investigator maintains responsibility for orderly d~sc~ntinuat~~n of the study 

at his/her study site. 
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5.1 Pre-Screening 

he investigator must keep a list of all patient-subjects who have been 

evaluated for their eligibility to enter the study. This evaluation may be based 

on a telephone interview or review of medical records prior to the patient- 

subject’s first clinic visit and prior to any protocol specific procedures being 
etiormed. The investigator and staff should evafuate potential patient- 

subjects for compliance with fellow up requirements (as outlined in Section 

5.4). 

uring a routine monitoring visit the monitor may request to review this pre- 

screening fist t0 evaluate site metrics. Patient-subjects wha pass the initial 

-screen (Le., meet all inclusion criteria and do not have any exclusion 

criteria) wiif be further evaluated for inclusion in the study during the screening 

phase (Section 54.3 >. A Pre-Screening worksheet will be provided to all sites 

and will inctude the following ~nfurmati~n~ 

0 Date that patjent~subject was screened, 
* Patient-subject initials, 
* Patient-subject’s Date of Birth 
* EJigible for inclusion (yes or no), 
0 tf eligible, treatment ID assigned, date consent obtained and person 

obtaining informed consent, and 
0 If not eligible, tl-re reason the patient-subject was excluded. 

5.2 nment tr, Treatment 

Each patient-subject consented for admission into the study will be assigned a 

sequential screening number by the investigator beginning with SO01 and 

screening procedures will be performed as described in section 5.4.1. 

~u~se~ted patient-subjects who pass all screening evaluations will be 
assigned the next available treatment number which corresponds to one of the 
4 dose levels as follows: 

Dose Level 1 ~appr~ximate~y 1 .O x I U9 VRX496 transduced T-ceils) 

*I * 
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Dose Level 2 (approximately 3.0 x 10’ VRX496 transduced T-cells), 

Dose Level 3 ~appr~x~mate~y f ‘0 x 1 01’ VRX496 transduced T-cells), and 

Dose Levet 4 ~appr~ximately 3.0 x 10” VRX496 transduced T-cells). 

5.3 Clinica! and Laboratory Procedures 

5.3.4 ~nc~usi~n/~x~~us~~n Criteria 

Criteria for inclusion and exclusion, specified in Sections 4.1 and 4.2, will be 

outlined in a checklist in the case report frsrm &RF). These criteria determine 

patient-subject eligibility for selection. AH patient-subject criteria must be 
evaluated for the presence af ail inclusion criteria and the absence of all 

exclusion criteria before enroftment in this study. 

5.3.2 edical History 

background ~~furmatjun will be recorded once for each patient-subject during 

screening for this study. This includes age, gender, race and medical history 

including an HIV history, concomitant diseases, conditions and medications. 

Patient-subjects wilt also be requested to provide current contact infurmat~~n 

to facilitate pat~ent~subject contact. lineman information required will include 

address and telephone number and name of an alternate contact person if the 

patient-subject cannot be reached, The fnvestigator will maintain patient- 
subject contact information in a ~un~dential manner and the inf~rmat~~~ will 

only be used to contact the patient-subject, regarding this study in the event the 
need arises. 

5.3.3 Physical Examination 

All patient-subjects wilt have a complete physical examination including vital 

signs at screening, pre dosing, 24 hours, 48 hours, 72 hours, 7, 44, and 28 

days post dosing. Height will be recorded unce at screening and weight will be 

recorded at pre-dosing and at 28 days. Any change from screening physical 

examination that is clinically significant and noted during follotrv-up will be 
recorded in the patient-subject’s medical record and on the CR6 



5.3.4 Electrocardiogram 

All patient-subjects wifl have an a twelve lead ele~tr~~ard~~gram (ECG) 

performed at screening, pre-dosing, 24 hours and 28 days post dosing. 

5.3.5 Chest X-Ray 

Chest X-ray will be performed witbin 30 days prior te dosing and at 28 days 

ost dosing. 

5.3.6 Apheresis 

Apheresis will be performed twice for all eligible and consented patient- 

subjects. After eligibility is conformed an apheresis procedure will be scheduled 

and repeated at the 6 month follow up visit. Apheresis may be requested 

earlier if VSV-G RNA is detected in the plasma in a sustained manner. 

The apheresis procedure will be performed in the blood bank at the University 

of Pennsyfvania Medical Center in accordance with ~~st~tuti~nal standard 

operating procedures and supervised by trained study personnel. The 
procedure wilt take approximately 2-3 hours to cumplete. 

Patient-subjects wit/ be have vital signs (blood pressure, heart rate, respiratory 

rate) measured and recorded every 15 minutes f~~l~w~ng completion of the 

apheresis procedure for one hour. If the patient-subject’s vital signs are not 

stable after one hour, vital signs will wntinue td be monitored every 15 

minutes until the patient-subject is stable. 

The first apheresis product will be packaged, labeled, stored and transferred to 

the Cfinical Cell and Vaccine Production Facility at the university af 

Pennsylvania in accordance with ~nst~tutj~na~ standard operating procedures 

for transduction with the VRX496 cell product. The V~496~m~dif~ed T-cells 

is the drug product reintroduced into the patient-subject. The second apheresis 
product wifl not be returned te the patient-subject. 

5.3.7 Concomitant Medications 
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AI! prescription and n~npres~rjpt~~n medication ~exclud~ng vitamins and 

nutritional supp~ements~ taken by the patjent-subject frc~m 30 days prior to 

screening and up to and including the 28 days following dosing wifl be 

recorded in the medical record and on the CRF. Any additions, deletions, OF 

changes in the dose of these medications must be recorded. Therapy 

pr~hjb~ted by the study protocol is outlined in Section 3.54. 

5.3.8 Laboratory Procedures 

The following parameters* will be measured using the clinic’s loc=al laboratory 

facilities. The following parameters+ will be measured at ViRxSYS fal=iIities. All 

other parameters will be measured at the University of Pennsylvania. 

*Wematolos\L: Hemoglobin, hematocrit, platelet count, RBC and WBC with 
differential at screening, prior to dosing, 24 hours, 72 hours, Days 7, 14 and 28 

after dosing. 

T and PTT: at screening, prior tu dosing, 24 hours, and 28 days after 

dosing. 

*Serum Chemistry: Sodium, Potassium, Chloride, Bicarbonate, CO2, Urea 

nitrogen, Creatinine, Total Protein, Albumin, Calcium, Phosphorous, Alkaline 

Phosphatase, Total Bifirubin, ChoIesterof, Triglyceride, amylase, fipase, ALT, 

AST, GGT, and CDH at screening, prior to dosing, 24 hours, 72 hours, Days 7, 

14 and 28 after dosing. 

“Urinalvsis: pW, Specific gravity, glucose, protein, ketones and rn~~r~s~~p~~ 

(WBC, REX, epitheiial cells, casts, and crystals) at screening, prior to dosing, 

24 hours, 72 hours and Days 7, -t4 and 28. 

*Serum Pregnancy Test: for women of childbearing otentia4 at screening anef 

w4thin 24 hours prior to dosing 

*c04 count: performed at screening, prior to dosing, 72 hours, Days 7 and 223 
and 3 and 6 months after dosing. 
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+~ifferential Viral, Csad: performed at screening, prior to dosing, 72 hours, 7, 

28 days, 3 and 6 months after dosing. 

Anti-HIV immune resnonse: Anti-HIV ELISPOT and CD4 T cell pru~~feratj~n 

assay is performed prior to dosing, 72 hours, 7,28 days, 3 and 6 months after 

dosing. 

Anti-Tetanus Toxoid (TTf response: Anti-TT cell pr~~~ferati~n assay is 

performed prior to dosing, 72 hours, 728 days, 3 and 6 months after dosing, 

Mumber of VRX496 rn~djfjed cells: pe~~rrned immed~ate~y prior to dosing, 

immediately after dosing, 72 hours, 7, 28 days, 3, 6 months and yearty after 

dosing. 

WSV-6 RNA in plasma: performed immediately prior to dosing, 72 hours, 7, 

28 days, 3, 6 months and yearfy after dosing. 

+Biola~ical RCR test: performed at the 6 month apheresis or earlier if 
sustained VSV-G RNA is detected in the plasma. 

+VSV-G antibody responses: Immuno-based assay to detect far vector 
specific antibody responses performed pricer to dosing, at 72 hours, 7, 28 
days, 3,6 manths and yearly after dosing. 

TCR VB diver&v analysis: RT-PCR assay to detect for the diversity of the T 
cell receptor repertoire. Performed on the first apheresed product, the 
VW496 modified T cell infused product and at 28 days post dosing* 

5.3.9 Safety Procedures 

Atl adverse experiences will be recorded from the time of treatment to the end 

of the study regardless of causal relationship. Clinically sjgni~~ant changes 
from screening in physicaf examination are considered to be adverse 

experiences and will be recorded in the patient-subject’s medial record. 

Reporting of adverse experiences is discussed in Section 5.6. 

September 5,2001 
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53.10 Toxicity management 

Dose 4imiting toxicities wit4 be managed as deemed medicalfy appropriate. 

Dose 4imiting laboratory toxicities observed will be followed as described 

below: 

* If a patient-subject demonstrates Grade 3 or greater Laboratory 

Toxicity the investigator wilf immediately repeat the test to confirm t 

result. Laboratory toxicities shoufd be folfowed until resolution or until 

no further improvement is anticipated by the Investigator. 

l ff a patient-subject experiences an immediate precipitous and 

sustained increase from baseline in viraf load of greater than 0.5 logs, 

then the viral 4oad wilf then be followed every other day for 7 days to 

determine if the increase is a sustained resu4t. 

* ff a patient-subject experiences a immed4ate precipitous decrease from 

baseline in CD4+ T-ceil count of 50% or greater. GD4+ T-cell count wifl 

then be fullowed every other day for 7 days to determine if the 

decrease is a sustained result. 

0 If a ~at4e~t~subject experiences detection of VSV-G RNA, VSV-G 

antibody response witl be followed every other day for 7 days to 

determine if the detection is a sustained result. 

5.3. I 1 Screen Failures 

~at4e~tnsubje~ts wifl be considered to be a screen failure if any of the following 

uceur: 

- Patient-subject consented and is determined to be not eligibte based upon 

resutts of screening procedures. 

- Patient-subject consented and determined eligible for the study but 

develops an exclusionary condition or withdraws consent prior to dosing. 

I 
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5.4 Schedule of Procedures 

The evaluation schedule for the study is provided in Appendix C. 

5.4.1 Screening 

+ Viral Load (if patient-subject has a documented viral load within 30 
days of screening this wilf be accepted) and ~~~erential Viral Load (to 
establish comparability between standard and TaqMan RT-PCR viral 
load assays 

An investigator must explain the nature of the study protocol and risks 

associated with the protocot in detaif to the pat4ent-subject. The patient- 
subject must sign and date his/her written infurmed consent prior to 

participation in the study. The date of the fnformed Consent will be recorded 

“n the patient-subje~t’s medicat record and on the case report form. Screening 

procedures wilt include: 

A review of 4nclus~on~~xclusion Criteria 
Medical History 
Physical Examination including vita4 signs, height and weight 
Review of ~on~om4tant medications 
Hematology (VVBC with differentiai, RBC, Hct, Hgb and pfatelets) 
PT and PTT 
Chemistry (Sodium, Potassium, Chloride, Bicarbonate, CO2, Urea 
Nitrogen, Creatinine, Glucose, Total Protein, Albumin, Cafcium, 
Phosphorous, Afkaline Phosphatase. Total ~~4ir~bjn~ Cholesterol, 
Triglyceride lipase, amylase, ALT, AS?, GGT, GGT, LDM) 
Urinalysis 
CQ4 level (if patient-subject has a documented CO4 levef within 30 
days of screening this wilf be accepted) 

12 fead ~4e~tro~rd4ogram (EC@ 
Chest X-ray (within 30 days prior to dosing) 
Serum p HCG pregnancy (women of ~hi4dbear~ng potential). 

5.4.2 

After al4 required evaluations are compteted and el~g~b~4~ty is confirmed by the 

principal investigator consented patient-subjects wilf undergo apheresis. 

- 
ProtocQl No. VRX499861-01 
September 5,2001 

FINAL Page - 20 * 



Patient-subjects will also have an apheresis procedtlre performed at the six- 

month fdlow up timepoint. 

54.3 Prior to Dosing 

Within twenty-four (24) hours prior to ~atjent-subject receiving Aut~l~g~us G 

T Gells Transduced with VRX496 the f~~luw~ng must be performed: 

* Physical Exam (including vital signs) 
. Chemistry 

PT and PTT 
Urinalysis 
Serum Pregnancy Test (for women of ch~~dbearjng ~~te~tial~ 
12. lead EGG 
GD4+ T-cell counts 
Bifferentiai Viral Load 
Anti-WiV jmmune response - ELISPOT 
Anti-HIV & Anti-Tetanus Toxoid CD4 proliferation assay 
# of VRX496 modified Cells 
VSV-G RNA in plasma 

a VS%6 antibody response 
0 Review of Concomitant medications 
* Adverse Events 

5.4.4 VRX496 Administration 

+ On the day of patient-subject dosing, V~4g6-m~d~fied T cells will be 
transported from the Clinical Cell Praductisn Facility to the study site at 
University of Pennsylvania Hospital. 

* VRX4g6am~dif~ed T cefls will be thawed in a 37*G water bath at patient- 

subject bedside ~mmedjately after transport. Cells will be infused within 5- 

30 minutes after thaw. 

* The VRNB&modified T cells ~a~~r~x~rnately 1 .0x108 cellslml) drug 

product wit1 be immediatefy infused intravenously at a rate of 
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ap~rQx~mate~y IO mL/minute through a ? 8cj latex free Y-type blaod set 

with 3 way stop-cock, Dosing will take place by gravity infusion. If the 

infusion rate by gravity is too slow, the V~496-modified T ceils drug 

product may be drawn into a 50mL syringe via the stopcock and manually 

infused at the required rate. The infusion volumes for each dose ievet are 

as follows: 

Dose Level 1 (approximately 1 -OxI O9 celfs) - ap~ruxj~a~e~~ j 0 ml 

Dose Level 2 (approximately 3.0x1 O’cellsj - approximately 30 mL 

Dose Level 3 ~a~~rux~rnate~y 1.0x1 O’*cells) - a~~r~x~mately 100 ml, 

Dose Level 4 (a~pruximately ~.OXKI~~ cells) - a~~r~x~rnately 300 ml. 

+ Nathan 15 minutes (& 5 minutes) fo~~~w~ng completiun of dosing with 
VRX496 modified T-cells a blood sample will be obtained for 
V~496~~ntaining T-lymphocytes. 

l Blood pressure, heart rate, respiratory rate and pulse oximetry will be 
obtained and recorded immediately prior to dosing and every 15 minutes 
for 2 huclrs following the start of infusion. If vitaf signs are not stable 2 
hours following the start of infusion, measurements will continue to be 
obtained every 75 minutes until the patient-subject’s vital signs are stable 

* Patient-subjects will remain in the inpatient Clinical Research Center 
(CRC) for 2 hours post infusion for observation. If no symptoms occur 
and patient-subjecf’s vital signs are stable, patient-subject will be 
discharged. 

* Patient-subjects wilt be instructed to return to the CRC in 24 hours fur 
blood tests and folfuw up. 

5.45 Twe~~-~~ur (24) hours after Dosing 

* Physicaf Exam ~~n~ludjng vital signs) 
0 Ghemistry 
* ~emat~~~gy 
0 PT and PTT 
* Urinalysis 
* 12 lead EGG 

- *I 
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l Review of Concomitant ~ed~cat~uns 
* Adverse Events 

54.6 Forty-eight (48) hours after Dosing 

* Physical Exam (~nelud~ng vital signs) 
+ Review of G~~~um~tant Medications 
8 Adverse Events 

5.4.7 Seventy-two (72) hours after Dosing 

Physical Exam ~in~l~djng vitaf signs) 
Chemistry 
Hematology 
Urinalysis 
Gz)4+ T-cell cutfnts 
Differential Virat Load 
Anti-HIV immune response - ELlSPOT 
Anti-HP/ & Anti-Tetanus Toxoid Cl34 proliferation assay 
Jf of VRX496 modif ied Getls 
VSV-G RNA in plasma 
VSV-G antibody response 
Review of Gun~um~tant Medications 
Adverse Events 

5.43 Seven (7) Days post dosing 

Physical Exam 
Chemistry 
Hematulogy 
Urinalysis 
GD4+ T-cefl cuunts 
~~~erentiaf Viral Load 
Anti-HIV immune response - EE,fSPUT 
Ant~-~~V & Anti-Tetanus Toxoid CD4 proliferation assay 
# of VRX496 modif ied Cells 
VSV-G RNA in plasma 



* VSV-G antibody response 
0 Review of G~ncum~ta~t Medications 
l Adverse Events 

54.9 Fourteen (14) Days past dosing 

* Physical Exam concluding vital signs) 
l Review of Concomitant Medications 
* Adverse Events 

5.4.10 Twenty~e~ght (28) Days post dosing 

* PhysicaJ Exam ~~nc~ud~ng vital signs) 
0 12 lead EGG 
* G1)4+ T-cell counts 
0 Differential Viral Load 
* Anti-HIV jrnrn~ne response - ELISPOT 
* Anti-HIV & Anti-Tetanus Toxoid CD4 ~r~l~ferat~~n assay 
. # of VW496 modified Cells 
l VSV-G RNA in plasma 
l VSV-6 antibody response 
* TCR VP diversity analysis 
* Chest X-ray 
l Hematulogy 
* PT/PTT 
* Chemistry 
8 urinalysis 
* Review of Concomitant Medicatians 
* Adverse Events 

54.11 Three (3)-months post dosing 

* GD4+ T-cell counts 
* ~~~erent~a~ Virat toad 
* Anti-kiIV immune response - ELISPOT 
l Anti-MN & Anti-Tetanus Tuxuid G54 pruliferatiun assay 
* # of VRX496 modified Gelfs 



l VSV-G RNA in plasma 
* VSV-G antibody response 

5.4.12 Six (6)-months post dosing 

= CD4+ T-cell counts 
* ~i~~rent~a~ Viral Load 
6 Anti-t-W  immune response - ELISPOT 
0 Anti-HIV & Anti-Tetanus Toxoid CO4 pr~l~f~rat~Q~ assay 
* #  of VRX496 modif ied Cells 
l VSV-G RNA in plasma 
l VSV-G antibody response 
* Biological RCR test 
a  Second research Apheresis 

* Medical History 

54.13 One year post dosing and annually for life 

* CD4+ -I=-Gefl counts 
+ Differential Viral toad 
* Ante-~IV immune response - ELfSPOT 
8 Anti-l-W  & Anti-Tetanus Toxoid CD4 proliferation assay 
* ## of VFW496 modified Celfs 
* VSV-G RNA in plasma 
0 VSV-G antibody response 

Note: If all post treatment assays are negative during the first year, the 
yearfy samples should be archived. Samples should be archived with 
appropriate safeguards to ensure long-term storage (e.g., a  m~njt~rad 
freezer alarm storage system) and an efficient system for the prompt 
l inkage and retrieval of the stored samples with the medical records of the 
~at~e~tNsubje~t and the production lot records. 

If any cast-treatment samples are positive, further analysis and more 
extensive patient-subject folfow-up should be undertaken- At the time  of 
collection of yearly patient-subject specimens, a  brief clinical history 
should be obtained. This history should be targeted towards 
deterrn~natj~~ of crfinical outcomes suggestive of retraviral disease. 
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5.5 Premature QMontinuation of Study Patient-subjects 

A patient-subject is considered to be a premature djs~~nt~nuat~~n if their 

pa~j~~pati~n is terminated prior to completion of a/l required visitslevaluations 

specified in Sections 5.4.1 through 5.4.13 of the protocol. 

A patient-subject may be discontinued for the following reasons: 

l Non-Compliance with treatment regimen or follow trp re~u~rem@nts 
l Lost To FCIlIow-up 
* Patient-subject Request for Voluntary withdrawal 
l Adverse Event 
0 Investigator Decision 

If a patient-suhje~t is prematurely discontinued prior to Day-28 from the study, 

all Day-28 prucedures will be performed. If a patient-subject is prematurely 
iscontinued following the Twenty-eight (28) Day evaluation, all 6-month 

procedures wilf be performed. 

5.6 Recording of Adverse Events 

Each patient-subject will be observed and queried in a nonspecific fashion by 

the investigator or hislher designee at each visit during the study for any new 

or continuing AEs since the previous visit. Any AE reported by the patient- 

subject or noted by the investigator or his/her designee will be recorded an the 

Adverse Experience Case Report Form. The f~~~~wing jnf~rrnat~~n will be 
recorded for each reputied AE: description af the event, time of onset, time uf 

resolution, severity, drug relationship determjnat~~n~ outcome, and 
management of the AE. 

5.6. I Potential Adverse Events 

This is the first protocol using VRX496 in humans and the safety profile in 

humans is unknown. Adverse clinicaf events reported in cfinical trials with 
inf~s~~~ of gene-modified T-cells have been chills, fever, headache, nausea, 

rigors, bronchospasm, myafgias and blurred vision. 



Patient-subjects may also experience a metaflic taste in the mouth, 

hypertension, bradycardia, allergic reaction, and seizures due to the DMSO 

component of the final formulation. Nausea, vomiting, decreased hemoglobin 

and hematocrit, increased AST and ALT, hypersens~tivjty reaction anaphylaxis 

and thrombuphleb~tis may be observed from the Dextran-40 component of the 

The apheresis procedure may be associated with the following adverse 

events: nausea, vomiting, seizures, blood loss, infection, skin rash, #bushings 

hives, numbness and t~ngling~ bruising at the site of venous access, 

light~eadedness~ and lower extremity edema. 

56.2 definitions 

Adverse events (AEs) are defined as Treatment Emergent Signs and 

Symptoms (TESS). These are events that are not seen at screening, or, if 

present at screening have worsened in severity. 

Stcidy drug ~e~a~~~ffs~~~ for each adverse experience should be determined 

by tne investigator using the following definitions: 

NOT RELATED: 

is category applies to those adverse experiences, which, after carefut 

wnsideratjo~~ are &early and i~cuntrove~ibly due to extraneous causes 

(disease, environment, etc.). 

UNtfKEtY: (Must have 2) 

In general, this category can be considered applicable to those adverse 

experiences, which, after careful medical consideration at the time they are 

evaluated, are judged to be unrelated to the study drug. An adverse 
erience may be considered unlikely to be related if or when: 
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Phase f Safety and Tolerability d VRX496 
InvrsstigafianJ New Drug Protocat 

Study Drug: 

Protocol Number: 

Protocol Title: 

Study Phase: 

Study Design: 

Sample Size: 

Study Population: 

Treatment Groups: 

evaluation Schedule: 

Objectives: 

PROTOCOL SYNOPSfS 

Autfllogous T Cells Transduced with VRX496 

VRX496-01-0-t 

A Phase 1 Open-label Cfinical Trial of the Safety and 
Tolerability of Single Escalating Doses of Autologous T 
Celts Transduced with VRX496 in HIV Positive Patient- 
subjects 

1 

A single center, open-lab&, dose esoalation study 

N = up to 24 evaluable patient-subjects 

‘Male and female HfV positive patient-subjects, 18 to 60 
years of age who have discontinued, or who are failing a 
treatment regimen of f-MART. 

lnd~v~dua~ cohorts of 3 patient-subjects or up to 6 patient.. 
subjects will be dosed with autologous T Cells 
transduced with VRX496 at one of the fol~owj~g dose 
fevefs: 1 .U x 1 09; 3.0 x 1 09; -1.0 x %I”‘; and 3.0 x 10’c 
transduced T celfs. Dosing will begin in the initial 3 
patient-subjects at the 1.0 x 10’ dose level. After safety 
has been adequatefy demonstrated at the lower dose 
level, subsequent cohorts of 3 patient-subjects wilf be 
dosed with the next higher dose level. 

Autologous T Cells transduced with VRX496 will be 
infused intravenously over approximately 30 minutes. 
The dose volume administered will be approximately 10 
to 200 mL, depending on dose. 

Patient-subjects witI be evaluated during pre-treatment 
screening, at apheresis, during the infusion of 
Autologous T Cells transduced with VRX496, through 6 
hours post infusion, at 24,48, 72 hours, 7 days, 14 days, 
28 days, 3, 6 months and yearly for the life of the patient.. 
subject. 

The primary objective is to assess the safety and 
tolerability of Autoiogous T Cells transduced with 
VRX496 in f-W positive patient-subjects. 

The secondary objectives are: 
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Precipitous evect: 

Sustained effect: 

Differential viral load: 

CD4 T cell count: 

A~t~-~~V immune response: 

Anti-HIV & anti-Tetanus 
Toxoid immune response: 

TCR VP diversity analysis: 

# of VRX496 modified cells: 

VSV-G antibody responses: 

VSV-G RNA in plasma: 

Biological RCR test: 

An effect that is immediately and temporally associated 
with infusion of the VRX496 T cell product. 

A sustained effect is an effect that is persistent over 7 
days during the study with samples analyzed every other 
day. 

TaqMan RT-PCR assay that determines the copy 
number of wt-HIV and VRX496 in the plasma. An 
adverse v&HIV viral load wuuld be a precipitous and 
sustained greater than 0.5 fog increase in wt-HIV viral 
load from established baseline levels. 

FACS analysis of the number of CD4 T cells in the blood. 
An adverse event would be a precipitous and sustained 
5Q% reduction in CD4 T ceil count from established 
baseline levels. 

enzyme-li~ked~immun~spot (ELISPOT) analysis for an 
anti-HIV specific CD8+ cellular immune response. 

CD4+ specific cell proliferative assay targeted to HIV or 
Tetanus Toxoid antigen. 

RT-PCR assay to detect the diversity of the TCR VP 
repertoire. Assay perfurmed on the apheresed product, 
the VRX496 modified T celf infused product, and frclm 
the blood of the patient-subject 28 days post dosing. 

TaqMan DNA PCR assay detecting the number of vector 
containing cells in the blood. 

Antibody responses to the product vector as measured 
by an immune-based assay. 

VSV-G RNA in the plasma will be monitored by TaqMan 
RT-PCR. A sustained detection of VSV-G RNA wuuld 
require biological Replicatic~ Competent Retrovirus 
(RCR) testing to determine if RCR is present. 

Apheresed cells will be tested for RCR by co-culture of 
1@ cells on an indicator cell line that is nut permissive to 
wt-HIV replication. After 6 passages, the supernatant 
will be tested for HIV gag RNA qMan RT-PCR. An 
adverse event would be a posit V gag TaqMan RT- 
PCR signal after amplification on the indicator cell line. 
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HIV infects 36.1 million people worldwide (U AIDs 2330). In the united 

States (U.S.), it is estimated that over 425,000 people are infected with HfV, 

and over 45,000 new cases are reported each year (CDC, 2000). AIDS is 

defined by the C5C as occurring in all HIV-infected individuals that have a 

C54+ 7” cell count of less than 2Wmm3. This definition also includes 26 

conditions affecting peopfe with HIV, including P. car&M pneumonias HIV 

wasting syndrome, GMV disease, tuberculosis, Kaposi”s sarcoma, 

disseminated M. avium, chronic Herpes simplex, recurrent bacterial 

pneumonia, HIV-associated dementia, and toxoplasmosis (Bartfett, 2001). 

The majority of these conditions are opportunistic infections that are often 

severe and sometimes fatal, because the ravaged immune system can no 

longer fight off infection. The mortality due to IVlAl5S is estimated to be 

approximately 3 m~ll~un deaths annually worldwide, and 15,000 in the US. 

(UNBIDS, 2000;CDC, 2000). 

HIV belongs to a family of retroviruses known as lentiviruses. These RNA 

viruses are characterized by possession of the enzyme reverse transcriptase 

that transcribes the viral RNA into provirus 5NA that is integrated into the host 

cell genome. 

ere are currently 16 Food and 5rug Administratjon (FDA) approved drug 

products for the treatment of HIV infection (CRIA, 2001)- The current standard 

of treatment for HJWAIQS is the highly active antiretroviral therapy (HAART). 

This therapy typically consists of a triple “cocktail” of a nucleoside reverse 

nscriptase inhibitor (NRTI), a non-nucfeoside reverse transcriptase inhibitor 

(NNRTI~ and a protease inhibitor (PI). Although these cocktails have been 

successful in reducing viral loads and restoring immune function, they do not 

represent a cure, and there are cuncerns regarding adverse effects associated 

long-term usage of HAART. Specifically, a variety of metabolic disorders 

including HWassociated ~j~~ystro~hy, rr=entral adiposity, dysli~idaemja~ 

erlipidaemia, hyperglycemia and insulin resistance have been reported as 

resulting from HAART (Vigouroux, 1999; Behrens, 2000). These reactions, 



Study Sponsor: 
viRxsys 

Phase f Safety and ~~i~r~~itity of VRX496 

combined with complex and cumbersome dosing regimes, can have an 

adverse impact on patient-subject adherence to therapy (Lucas, 1999; Max, 

2000). 

A number of different genetic antiviral strategies have been utilized to combat 

HIV-I, including antisense RNA, trans-dominant proteins, ribozymes, RNA 

decoys, and single chain antibodies (Dropulic and Jeang, 1994; Veres et al, 

1998). Antisense RNA gene transfer offers a significant advantage over 

several other genetic antiviral approaches since it is not a protein and thus not 

immunogenic. 

HtV-based fentivirat vectors are being proposed as the delivery system for 

novel antisense genetic therapy. Afl Ientiviruses encode the gag, pof, and 

envelope (env) proteins, and it is the env protein that mediates the ~nfectjon of 

susceptible cells by HIV (Buchschacher and Wang-Staaf 2OOct). Since 

lentivirus vectors integrate into the host cell DNA, they provide useful toots for 

ermanentty introducing exogenous genes into cells. 

VIRxSYS ~or~orat~o~ (VlRxSVS) in Gaithersburg, Maryland is deveJo~~ng a 

proprietary compound vector VRX496. 

VRX496 is an HtV-based lent~v~ral vector harboring an anti-HfV antisense 

sequence targeted to the HfV envelope (env) coding sequence. VRX496 has 

been developed as a proprietary gene transfer product for the treatment of 

human’ immunode~cien~y virus (HlV) infection, via autologous f cell 

transduction ex vivo and subsequent reintr~uction to the patient-subject. 

HfV-based vectors provide numerous advantages over current HIV 

combination therapies. The HIV vector targets onty those cells already 
infected with Wild type-HtV ~Wt-HfV~ and expression of an antiviral gene is 

dependent entirely on this w-t-virus. Secondly, H4V vectors are predicted to be 
safe since no new genetic sequences are intrudu~ed into the patient-subject. 

And the HIV sequences that are used are from pN%4-3, which is one of the 

most common molewfar clones of HIV-L 
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1.1 Preelinicat Pharmacology And Safety Data 

Preliminary in vitru testing was performed in human immune celfs (from blood 

drawn from human donors) using anti-HW’ vectors VW496 and VRX496 

analogs. The cells were ex vivo modified with anti-WfV vectors and then 

infected with HIV, Results from this testing repeatedly showed a reduction in 

HIV viral replication by as much as 99% and that the loss of CD4 T celfs was 

s~gni~~ant~y prevented. Preliminary results from experiments in SCID-hu mice 

(mice with transplanted human lymphocytes) indicate that the human cefts 

transduced with VW496 and implanted into the SCUD mice do not elicit any 

overt adverse effects. maintaining CD4 cells is the key factor for restoring the 

immune system in HIV subjects. These data suggest that HIV-based vectors 

such as VFW96 have the potential to reduce viral loads in ~IV-infected 

individuals. This could prolong the delay to the onset to AIDS while promoting 

CD4+ T-cell survival, and provide the immune s.ystem with a better chance to 

control the infection. 

In addition, two pivotal non-clinical safety assessment studies are ongoing with 

norma! human T oells transduced with VRX496. The b~odistribution and safety 

of human T-cells transduced with VM496 are being examined in SCKYSCID 

mice at dose levels representing approximately I and 75 times the proposed 

clinical starting dose (10’ transduced T eellslpatient-subject). These dose 

multiples are based upon a 20 g mouse and a 75 kg human. Pre~~rn~na~ 

results from these studies show no toxicity through animal sacrifice at 30 days. 

For additional informat~on~ please refer to the Investigator’s Brochure for 

Auto~ogous T-cells Transduced with VRX496. 

2.1 Purpose 

The purpose of this study is to determine the safety and tolerability of single 
doses of VFW496 rnu~i~ed T-ceils in H fV positive patient-subjects at 4 different 
dose levek. 



2.2 Study Objectives 

Primary Objective: 

l To determine the safety and tolerability of intravenous administration 

o# autologous VW496 modified. T-cells in HIV positive patient- 

subjects. 

Secondary Objectives: 

* TQ determine the number of MU496 modified T cells in the blood. 

l To determine the levels of wt-HIV and VFN496 in the plasm& 1 
l To determine changes in the anti-I-W immune response 

0 To determine if there are changes to the TCR VP repertoire 

6 To monitor VSV-G antibody levels that may be due to the vector 

3.0 TRtAt DESGN 

3.1 Description of Triat Oesign 

Protocol VRX496-01-01 is a single-center, open-label, single-dose, dose- 

escalation study of the safety and tolerability of intravenous admjnjstrat~on of 

VW496 modified T-cells in WfV positive patient-subjects, 

to 24 HIV positive patient-subjects meeting the study inclusion criteria will 

be enrolled into the study with up to 6 patient-subjects treated at each of the 

following 4 dose leveis: 

Dose Level 1 - a~~rox~mate~y 4 .O x 10’ VRX496 modified T-cells, 

Dose Level 2 - approximatety 3.Q x 10’ VRX496 modeled T-cells, 

Dose Level 3 - approximately 1 AI x I QIO VW496 modified T-cells, and 

Dose Level 4 - approximately 3.0 x 1O1* VRX496 modified I-oelfs. 

The initial patient-subjects enrolled will be assigned to treatment with the first 

dose level (I .O x IO9 VRX496 modified T-cells). After the 2%day patient- 
subject clinical and laboratory safety has been established at the current dose 

level, dosing will proceed to the next higher dose level according to the dose 
escalation scheme outlined in Section 3. I. 1. 



The maximum tolerated dose (MTD) will be defined as the dose level 

jmmed~ately below the level at which greater than or equal to two patient- 

subjects develop DLT. 

3.U Dose Escalation Scheme 

Following dosing with VRX496 modified T-cells, patient-subjects will be 

evaluated for dose l~rn~tjng toxicity through 28~days post-dosing. Severity of 

observed toxicities wilf be graded using the ADS Clinical Trials Group (ACTG) 

toxicity oriteria provided in Appendix A. Dose limiting faboratory toxicity &XT) 

will be defined as any of the following : 

* hematologic toxicity greater ‘than or equal tu ACTG Grade 3 (No& ff: a 

patient-subject demonstrates Grade 3 or greater Laboratory Tbxicitb/ 

* non - hematofogie toxicity of ACTS Grade 4, or 

l sustained fi.e.l persistent over 7 days in durations increase from 

baseline in wt-HlV viral load of a magnitude of 0.5 log or greater, or 

8 sustained (i.e., persistent over 7 days in durations decrease from 
baseline in CD4+ T-cell count of 50% or greater, or 

l sustained (i.e., persistent over 7 days in duration) presence of VW-G 
RNA in the plasma followed by a positive biological RCR test. 

Dose escalation wilt proceed as folfuws: 

* Three patientwbjects will be enrolled at each dose level and followed 

fur dose ~irnit~ng toxicity through 28-days post dosing. Dose escalation 

will proceed upon approval of the Data Safety monitoring Board 
fDSMB). Note: for Dose Level f, the inZaf ~a~je~~~s~~~ec~ treated must 

Protocol No. VRX4SII-O1-@l 
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* tf no dose limiting toxicity is observed, dosing may proceed to the next 

higher dose level. 

* If one of the initial three patient-subjects demonstrates a dose ~i~~~~~~ 

toxicity, an additional three patient-subjects will be studied at the 

current dose level. tf no additional dose limiting toxicity is observed 

dosing may proceed to the next higher dose Ievef. 

+ The Data and Safety monitoring Board will review data from each dose 

tevel and approve escalation to the next higher dose level. 

* Patient-subject treatment and dose escalation wifl cease if two (23 

patient-subjects at a dose tevef exhibit a dose limiting toxicity, 

w Patient-subject treatment and dose escalation will cease if a single (I) 

patient-subject demonstrates the presence of a Replication Competent 
Retrovirus (RCR), as defined by the biological RCR test. 

A diagram of the dose escalation scheme is provided as Appendix 0. 

3.2 Study Endpoints 

3.2L-l Primary Safety Endpoints 

The primary safety endpoints are: 

* The incidence of adverse events at each dose tevef studied from 
dosing through 2%days post-dosing, 

+ The incidence of serious adverse events and dose limiting toxicity at 
each dose level studied from dosing through 2%days post-dosing, 
and 

l The changes in clinical chemistry, hematology and urinalysis test 
results at each time point from dosing through 28 days post-dosing. 



o If no dose ~~rnit~ng toxicity is observed, dosing may proceed to the next 

higher dose level. 

l If one of the initial three patient-subjects demonstrates a dose limiting 

toxicity, an additional three patient-subjects will be studied at the 

current dose level. tf no additional dose ljm~ting toxicity is observed 

dosing may proceed to the next higher dose level. 

l The Data and Safety monitoring Board will review data from each dose 

level and approve escalation to the next higher dose level. 

0 Patjent-subject treatment and dose escalation wift cease if two (2) 

patient-subjects at a dose level exhibit a dose limiting toxicity. 

* Patient-subject treatment and dose escalation will cease if a single (=I) 

patient-subject demonstrates the presence of a Repl~~at~on Competent 
Retrovirus (RCR), as defined by the biological RCR test. 

A diagram of the dose escafation scheme is provided as Appendix D. 

3.2 Study Endpoints 

3.2.1 Primary Safety Endpoints 

The primary safety endpoints are: 

+ The incidence of adverse events at each dose level studied from 
dosing through 28-days post-dosing, 

* The incidence of serious adverse events and dose ~irnit~ng toxicity at 
each dose level studied from dosing through 28-days post-dosing, 
and 

* The changes in clinical chemistry, hematology and urinalysis test 
results at each time point from dosing through 28 days post-dosing. 

# 
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0 The changes in viral ioad and CD4 T celf count from dosing through 
28-days post-dosing. 

3.2.2 Secondary Endpoints 

The secondary endpoints of this study will focus on long term safety, changes 

in indices of HIV infection and cell survival of VRX496 containing T- 

lymphocytes as fol tows: 

a The incidence of serious adverse events through 6 months post- 
dosing, 

+ The change in differential viral load from pm-dose levels thruugh 6- 
months post dosing, and 

0 The change in CD4+ T-cell counts from pre-dose levels through 6- 
months post dosing. 

* Immune function (by HIV virus specific CD4 cell proliferative 
responses, Tetanus Toxoid specific CD4 proliferative responses, 
ELISPOT measurement of IFN-gamma producing CD8 T cells, & TCR 
VP diversity analysis) 

0 VSV-G antibody responses to the product vector 

3.3 * Evaluation Criteria 

The evaluation criteria used to assess the safety and tolerability of VRX496 

modified T-cells are standard safety assessments used in clinical trials and 
meet the safety objectives of this study. 

3.3.1 Safety Criteria 

Safety of VRX496 modified T-cells will be assessed by changes from Baseline 
through Day - 28 in physical examination, ECG and chest x-ray findings and 

the following laboratory evaluations: 

* Cfinicaf Chemistry parameters defined in Section 5.4 

* Hematology parameters defined in Section 5.4 

* Urinalysis parameters defined in Section 5.4 

a V~ro~og~~a~, celfufar and immune parameters defined in Section 5.4 
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1 

Serum p HCC pregnancy test will be drawn for aU wumen of child bearing 

potential at screening and within 24-hours prior to dosing. 

Adverse events that occur after the administration of V~496-modified T-Cells 

Day - 0) through Day 28 will be recorded (see Section 5.6). The severity and 

relationship to treatment for all adverse events will be assessed by the 

nvestigator using the definitions provided in Section 5.6. 

3.3.2 Secondary Evaluation Criteria 

The secondary evaluation criteria of patient-subjects treated with VRX496- 

modified T-Cefls in&de: 

. Indices of IV infection, CD4+ T-cell counts, differential viral load 

levels, VSV-G antibody and immune function (by CD4+ proliferation 

assay, ELISPOT and TCR VP diversity measurements~ will be 

assessed through to e-months post-dosing. 

3.3.3 Survival of VRX496 modified T-cells 

The survival of V~496-modified T-cells will be determined by measuring the 

average vector copy number in the blood by TaqMan PCR through 6 months 

post dosing and then yearly for the life of the patient. 

hods to Minimize Bias 

3‘4.1 Blinding 

This is not a blinded study. All patient-subjects treated under this protocol will 

be treated with active drug product using an escalating dose study design. 

The criteria for the assessment of safety are welt defined and subject to 

minimal bias in reporting. The efficacy criteria utilized are laboratory derived 

and not subject to bias. 

3.4.2 Randomization 

4 
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The dose-escalation nature of this study does not make randumiz~ng patient- 

subjects to a particular treatment group feasible. Consecutive patjent-subjects 

who are consented and pass all screening evaluations will’be assigned to the 

next available treatment number. 

The investigator wilt be required to maintain a patient-subject screening and 

treatment log and to document the reason(s) consented patient-subjects were 

not determined to be eligible for the study. 

3.5 Study Treatments 

3.5.j Description of Study Treatments 

Dose Level 1 ~approx~mately I .O x 10’ VRX496 transduced T-cells) 

Dose Level 2 ~a~prox~mately 3.0 x 10’ VRX496 transduced T*cells), 

Dose Level 3 ~approx~mate~y I .O x “10” VRX496 transduced T-cells), and 

Dose Level 4 (approximately 3.0 x 10’” VRX496 transduced T-cells). 

3.52 ationafe for Dosage Regimen and Choice of Control Groups 

The initial dose level of VRX496 modified T cells ~approximate#y I .O x %I?) was 

chosen because: 

+ The dose is 75 times lower than the maximum dose used in nonc~i~j~l 

toxicology studies and shown to be safe, and 

* Is the lowest dose level that will allow for detection of VRX496 

modified T-cells in the blood. 

Subsequent dose levels will increase by approximately 0.5 log increments to 

permit a determination of dose-response relationship for the safety and 

secondary evaluation parameters obtained. 

There will not be a control group used for this study. 

3.53 Treatment Cumpfiance 
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Qualified research personnel wilf administer VRX~g6-modified T-cells to each 

patient-subject as a single intravenous infusion in a controlled research facility, 

Research personnel will record the date and time the infusion is started and 

stopped. There are no anticipated issues with compliance with study 

medication administration. 

Prior and Concomitant Therapy 

3.6 Study Compfiance 

4*Q 

4.1 

Pat~e~t-subjects are prohibited from taking the fol~ow~ng medications during the 
course of the study (i.e., from screening through 6-month post treatment follow- 
UP): 

~mmunomodu~at~ng agents (L-2, IFN-Gamma, Granulocyte colony 
stimulating factors, Megace) 

Any experimental therapy for HIV or other indications 

Corticosteroids 

Hydroxyurea 

Add~t~o~af antiretroviraf medication regimes. If a patient-subject is 

currently receiving an antiretroviral regimen, that regimen must be 

continued for the 6-month duration of the trial. 

This trial will be conducted in compliance with the study protocol, lCH and 

Good Clinical Practice (GCP) guidelines, and all applicable regulatory 

requirements. 

STUDY POPULATION 

Inclusion Criteria 

* Male and female patient-subjects 18 - 60 years of age who are HIV positive. 

l ~arnofsky Performance Score of 80 or higher (see appendix E). 

l Patient-subjects who have received HAART therapy for at least 6 months and 

have either discontinued, or are failing treatment. 

Protacol No. VRX49TS-O 1-W 
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I l Patient-subjects with a documented CD4 T-cell count greater than 2~~/mm3 

i but less than 600/mm3 within 30 days prior to screening. 

0 Patient-subjects with a documented viral load of greater than 500 copies 

within 30 days prior to screening. 

0 Patient-subjects who understand and agree to be cornp~~a~t with the 

requirements for the 6-month duration of the study and the necessity for 
annual foillow up for life. At the tjme of death an autopsy will be performed. 

l Patient-subjects who have provided written informed consent after the nature 

of the study has been expfained. 

4.2 Exclusion Criteria 
1) Patient-subjects who have not been treated with a previous regimen of 

HAART. 

e Patient-subjects who are pregnant or breast-feeding. 

Patient-subjects who have a recent ~w~tb~n 1 year) history of drug abuse 
and or a positive urine dr~g/alc~ho~ test at time of screening. 

e Patient-subjects who are currentfy taking c=orticosteroids or who have 
taken corticosteroids within the past 30 days. 

* Patient-subjects who have received hydroxyurea within the prior 30 days. 

Note: Patient-subjects currently taking hydroxyurea may be enrofled if 

the use of hydroxyurea is discontjnued at least 30 days prior to apheresis. 

l Patient-subjects taking ~mmunomod~lati~g agents (e.g. I L-2, IFN- 

Gamma, Granulocyte Colony stimulating factors, Megace) 

l Previous treatment with WIV experimental vaccine(s). 

e Patient-subjects taking antibiotics witbin one week prior to receiving study 

medication. 

September 5, 2002 
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Patient-subjects 6x~-ently in the treatment or recovery phase of an acute 

infection (e.g., sinusitis). 

Patient-subjects who have received acute treatment of a serious 

Upp~~un4stic Infection (04) within the past 30 days. 

Patient-subjects who have undergone leukopheresis ar 4ymph~~h~r~sis 

within 90 days of entry into the study. 

* Patient-subjects who have active CN5 disease or seizures w4thin I year. 

0 Patient-subjects who have active MAI fnfection or CMV Disease. 

l Patient-subjects who have a history af cerebra4 toxoplasmosis cx 

cryptococcai men4ngit4s. 

Patient-subjects with a history of cancer. 

* Patient-subjects with a history of CIass f44 or 4V congestive heart failure 

Patient-subjects with the following laboratory abn~rma44t4es~ ~ern~g4~b4n 

of less than IO for mafes and Oess than 9.5 fur females; absolute 

neutrophil count Iess than ~~~~/~~~ platelet count af less than 

l~U~~~~/rnrn~~ serum creatinine greater than 1.5 mg/dL; AST or At-T 

greater than 2.5 times the upper timit of normat; total serum b414rub4n 

greater than 1.5 times the upper limit of nor-ma ; amytase & lipase outside 

normal range; and proteinuria of 2+ or greater. 

0 Patient-subjects who have participated in a prior gene therapy triat. 

8 Patient-subjects who have previously received treatment under this 

protocu4 ar are currentty being treated under an&her research pr&or;ol. 

a Patient-subjects with a significant medicaf history who in the opinion of 

the investigator would be placed at risk by being enrolled in this study. 

4.3 ~is~~ntinuati~n Criteria 

* 
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A patient-subject may be withdraws from the study prior to drug treatment at 

the investigator’s discretion if any of the following occurs: 

l Clinically significant d~ter~~ratj~~ that impairs the global 

status/~ondit~~n of the patient-subject. 

* investigator decides d~sc~nt~nuat~Qn is in the best interest of the 

patient-subject. 

a Fat~ent-subject requests withdrawal from the study, 

* Patient-subject is enrolled and subsequently becomes ~nel~g~bl~ for 

study pa~~~~~ati~n due to a change in patient-subject status that 

meets exclusionary criteria. (e.g., addition of ~r~h~b~ted rn~d~~at~~n~ 

pregnancy). 

Patient-subjects withdrawing from the study for any af the above reasons will 

be considered terminated and wilt be replaced. The reason for study 

term~natj~n wilf be documented in the pat~ent~subje~t~s medicaf record and 

recorded un the appropriate page of the case report form. 

Aft patient-subjects receiving VRX496-modified T-cells must be followed for 

the entire 6 months. &I the event a patient-subject fails to complete the follow 

up requirements through Day 28, the patient-subject wilf be replaced to permit 

the determinati~~ of the maximum tolerated dose. If a patje~t-s~~je~t fails to 
keep f&lovv-up ap~~~ntments~ the site must document all attempts to contact 

the patient-subject. ~~n~rnurn fc#ow-up contact requirements wiiJ include at 

least 3 telephone contacts (on different days and at different times of the day) 

and a certified fetter. 

W?xSYS may at their d&x&ion terminate the study as a whole if candMions 

warrant that this action be taken. If the study is stopped, treated patient- 
eets must be followed for the entire 6-month futlow up period. The study 

site investigator maintains responsibility for orderly discontinuation of the study 

at his/her study site. 
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5.1 Pre-Screening 

he investigator must keep a list of all patient-subjects who have been 

evaluated for their e~jg~bi~ity to enter the study. This evaluation may be based 

on a telephone interview or review of medical records prior to the patient- 

subject’s first clinic visit and prior to any protocol specific procedures being 
erformed. The investigator and staff should evafuate potential patient- 

subjects for compliance with follow up requirements (as outlined in Section 

5.4). 

uring a routine monitoring visit the monitor may request to review this pre- 

screening list to evaluate site metrics. Patient-subjects who pass the initial 

-screen (Le., meet all inclusion criteria and do not have any exclusion 

criteria) wilf be further evaluated for inclusion in the study during the screening 

phase (Section 5.43 >. A Pre-Screening worksheet wilt be provided to all sites 

and will inctude the following ~nfurmatjon~ 

0 Date that patjent~subject was screened, 
* Patient-subject initials, 
* Patient-subject’s Date of Birth 
* EJigible for inclusion (yes or no), 
0 tf eligible, treatment ID assigned, date consent obtained and person 

obtaining informed consent, and 
0 If not eligible, the reason the patient-subject was excluded. 

5.2 nment to Treatment 

Each patient-subject consented for admission into the study will be assigned a 

sequential screening number by the investigator beginning with SO01 and 

screening procedures will be performed as described in section 5.4.1. 

~u~sented patient-subjects who pass all screening evaluations will be 
assigned the next available treatment number which corresponds to one of the 
4 dose levels as foflows: 

Dose Level 1 ~approx~mate~y 1 .O x I U9 VRX496 transduced T-cetls) 

*I * 
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Dose Level 2 (approximately 3.0 x 10’ VRX496 transduced T-cells), 

Dose Level 3 ~approx~mate~y f ‘0 x 1 01’ VRX496 transduced T-cells), and 

Dose Levet 4 ~approx~mately 3.0 x 10” VRX496 transduced T-cells). 

5.3 Clinica;l and Laboratory Procedures 

5.3. I ~nc~us~o~/~x~~us~on Criteria 

Criteria for inclusion and exclusion, specified in Sections 4.1 and 4.2, wilt be 

outlined in a checklist in the case report form &RF). These criteria determine 

patient-subject eligibility for selection. AH patient-subject criteria must be 
evaluated for the presence of ail inclusion criteria and the absence of all 

exclusion criteria before enroftment in this study. 

5.3.2 edical History 

background ~nfurmatjun will be recorded once for each ~atje~t-subject during 

screening for this study. This includes age, gender, race and medical history 

including an HIV history, concomitant diseases, conditions and medications. 

Patient-subjects wilt also be requested to provide current contact informatjon 

to facilitate pat~ent~subject contact. ~in~rna~ information required will include 

address and telephone number and name of an alternate contact person if the 

patient-subject cannot be reached, The fnvestigator will maintain patient- 
subject contact information in a ~un~dential manner and the information will 

only be used to contact the patient-subject regarding this study in the event the 

need arises. 

5.3.3 Physical Examination 

Ali patient-subjects wilt have a complete physical examination including vital 

signs at screening, pre dosing, 24 hours, 48 hours, 72 hours, 7, 44, and 28 
days post dosing. Height will be recorded unce at screening and weight will be 

recorded at pre-dosing and at 28 days. Any change from screening physical 

examination that is ciinicatly significant and noted during follow-up will be 
recorded in the patient-subject’s medical record and on the CR6 

Pratacaf Na. VRX4WG31-01 
September 5,200f 

FINAL 

/ 

Page - 15 - 



53.4 Electrocardiogram 

All patient-subjects wifl have an a twelve tead ele~tro~ard~ogram (ECG) 

performed at screening, pre-dosing, 24 hours and 28 days post dosing. 

5.35 Chest X-Ray 

Chest X-ray will be performed within 30 days prior to dosing and at 28 days 

ost dosing. 

5.3.6 Apheresis 

Apheresis will be performed twice for all eligible and consented patient- 

subjects. After e~~g~b~~~ty is conformed an apheresis procedure will be scheduled 

and repeated at the 6 month follow up visit. Apheresis may be requested 

earlier if VSV-G RNA is detected in the plasma in a sustained manner. 

The apheresis procedure will be performed in the blood bank at the University 

of Pennsylvania Medical Center in accordance with institutional standard 

operating procedures and supervised by trained study personnel. The 
procedure wilt take approximately 2-3 hours to cumplete. 

Patient-subjects wit/ be have vital signs (blood pressure, heart rate, respiratory 

rate) measured and recorded every 15 minutes following completion of the 

apheresis procedure for one hour. If the patient-subject’s vital signs are not 

stable after one hour, vital signs will continue to be monitored every 15 

minutes until the patient-subject is stable. 

The first apheresis product will be packaged, labeled, stored and transferred to 

the Cfinical Cell and Vaccine Production Facility at the university of 

Pennsylvania in accordance with ~nst~tutjona~ standard operating procedures 

for transduction with the VW496 cell product. The V~496~mod~f~ed T-cells 

is the drug product reintroduced into the patient-subject. The second apheresis 
product wifl not be returned to the patient-subjet=t. 

5.3.7 Concomitant Medications 
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AII prescription and nonpres~rjpt~on medication ~exc~~d~ng vitamins and 

nutritional supp~ements~ taken by the patjent-subject from 30 days prior to 

screening and up to and including the 28 days following dosing wit! be 

recorded in the medical record and on the CRF. Any additions, deletions, or 

changes in the dose of these medications must be recorded. Therapy 

prohjb~ted by the study protocol is outlined in Section 3.54. 

5.3.8 Laboratory Procedures 

The following parameters* will be measured using the clinic’s local laboratory 

facilities. The following parameters+ will be measured at ViRxSYS facilities. Alt 

other parameters will be measured at the University of Pennsylvania. 

Wematoloq: Hemoglobin, hematocrit, platelet count, RBC and WBC with 
differential at screening, prior to dosing, 24 hours, 72 hours, Days 7, 14 and 28 

after dosing. 

T and PTT: at screening, prior tu dosing, 24 hours, and 28 days after 

dosing. 

*Serum Chemistry: Sodium, Potassium, Chloride, Bicarbonate, CO2, Urea 

nitrogen, Creatinine, Total Protein, Albumin, Calcium, Phosphorous, Alkaline 

Phosphatase, Total Bitirubin, Chotesterof, Triglyceride, amylase, fipase, ALT, 

AST, GGT, and CDH at screening, prior to dosing, 24 hours, 72 hours, Days 7, 

14 and 28 after dosing. 

“Urinalvsis: pW, Specific gravity, glucose, protein, ketones and rn~~ros~op~~ 

(WBC, REX, epitheiial celfs, casts, and crystals) at screening, prior to dosing, 

24 hours, 72 hours and Days 7, -t4 and 28. 

*Serum Pregnancv Test: for women of childbearing otentia4 at screening and 

w4t~in 24 hours prior to dosing 

*c04 count: performed at screening, prior to dosing, 72 hours, Days 7 and 223 
and 3 and 6 months after dosing. 
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+~~fferent~al Viral, Load: performed at screening, prior to dosing, 72 hours, 7, 

28 days, 3 and 6 months after dosing. 

Anti-HIV immune resoonse: Anti-HIV ELISPOT and CD4 T cell p~o~~~~ra~jon 

assay is performed prior to dosing, 72 hours, 7,28 days, 3 and 6 months after 

dosing. 

Anti-Tetanus Toxoid (TTf response: Anti-TT oelt proliferation assay is 

performed prior to dosing, 72 hours, 728 days, 3 and 6 months after dosing, 

-Number of VRX496 modjfjed cells: pe~ormed immediately prior to dosing, 

immediately after dosing, 72 hours, 7, 28 days, 3, 6 months and yearly after 

dosing. 

WSV-6 RNA in plasma: performed immediately prior to dosing, 72 hours, 7, 

28 days, 3, 6 months and yearly after dosing. 

+Biolo~ical RCR test: performed at the 6 month apheresis or earlier if 
sustained VSV-G RNA is detected in the plasma. 

+VSV-G antibody responses: Immuno-based assay to detect for vector 
specific antibody responses performed prior to dosing, at 72 hours, 7, 28 
days, 3,6 manths and yearty after dosing. 

TCR Vf3 diver&v analysis: RT-PCR assay to detect for the diversity of the 7” 
cell receptor repertoire. Performed on the first apheresed product, the 
VRX496 modified T cell infused product and at 28 days post dosing* 

5.3.9 Safety Procedures 

Atl adverse experiences wilt be recorded from the time of treatment to the end 

of the study regardfess of causal retationship. Clinically signi~~ant changes 
from screening in physicaf examination are considered to be adverse 
experiences and will be recorded in the patient-subject’s medioal record. 

Reporting of adverse experiences is discussed in Section 5.6. 

September 5,2001 
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53.10 Toxicity management 

Dose 4imiting toxicities will be managed as deemed medicalfy appropriate, 

Giase 4imiting laboratory toxicities observed will be followed as described 

below: 

* If a patient-subject demonstrates Grade 3 or greater Laboratory 

Toxicity the investigator wilf immediately repeat the test to confirm t 

result. Laboratory toxicities shoufd be folfowed until resolution or until 

no further improvement is anticipated by the Investigator. 

l ff a patient-subject experiences an immediate precipitous and 

sustained increase from baseline in viraf load of greater than 0.5 logs, 

then the viral 4oad wilf then be fo44owed every other day for 7 days to 

determine if the increase is a sustained resu4t. 

* ff a patient-subject experiences a jmmed4ate precipitous decrease from 

baseline in CD4+ T-ceil count of 50% or greater. GD4+ T-cell count wifl 

then be fullowed every other day for 7 days to determine if the 

decrease is a sustained result. 

0 If a pat4e~t~subject experiences detection of VSV-G RNA, VSV-G 

antibody response wit4 be followed every other day for 7 days to 

determine if the detection is a sustained result. 

5.3. I 1 Screen Failures 

~at4e~tnsubje~ts wifl be considered to be a screen failure if any of the following 

UCGUT: 

- Patient-subject consented and is determined to be not eligibte based upon 

resutts of screening procedures. 

- Patient-subject consented and determined eligible for the study but 

develops an exclusionary condition or withdraws consent prior to dosing. 

I 
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5.4 Schedule of Procedures 

The evaluation schedule for the study is provided in Appendix C. 

5.4-I Screening 

+ Viral Load (if patient-subject has a documented viral load within 30 
days of screening this will be accepted) and ~~~erential Viral Load (to 
establish c~mparab~lity bemeen standard and TaqMan RT-PCR viral 
load assays 

An investigator must explain the nature of the study pratocof and risks 

associated with the protocot in detail to the patient-subject. The patient- 
subject must sign and date his/her written infurmed consent prior to 

patiicipation in the study. The date of the Informed Consent will be recorded 

“n the patient-subje~t’s medicat record and on the case report form. Screening 

procedures wilt include: 

A review of ~nc~us~~n~~xclus~~n Criteria 
Medical History 
Physical Examination including vital signs, height and weight 
Review of ~~n~~rn~tant medications 
Wematczlogy (VVBC with differential, RBC, Wet, Wgb and pfatelets) 
PT and PTT 
Chemistry (Sodium, Potassium, Chloride, Bicarbanate, CO2, Urea 
Nitrogen, Creatinine, Glucose, Total Protein, Albumin, Calcium, 
Phosphorous, Afkaline Phosphatase. Total ~i~ir~bjn~ Cholesterol, 
Triglyceride9 lipase, amylase, ALT, AS?, GGT, GGT, LDM) 
Urinalysis 
CM level (if patient-subject has a documented CO4 levef within 30 
days of screening this wilf be accepted) 

12 fead ~~e~tr~~rd~Qgrarn (EC@ 
Chest X-ray (within 30 days prior to dosing) 
Serum p HCG pregnancy (women of ~h~~dbear~ng potential). 

5.42 

After all required evaluations are completed and eligibility is confirmed by the 

principal investigator consented patient-subjects wilf undergo apheresis. 

- 

FINAL Page - 20 * 



Patient-subjects will also have an apheresis procedure performed at the six- 

month fullow up timepoint. 

54.3 Prior to Dosing 

Within twenty-four (24) hours prior to patient-subject receiving Aut~l~g~us C 

T Cells Transduced with VRX496 the f~~luw~ng must be performed: 

* Physical Exam (including vital signs) 
. Chemistry 

PT and PTT 
Urinalysis 
Serum Pregnancy Test (for women of childbearing potentials 
12. lead EGG 
CD4+ l%elJ counts 
Bifferentiai Viral Load 
Anti-WiV jmmune response - ELISPOT 
Anti-HIV & Anti-Tetanus Toxoid CD4 proliferation assay 
# of VRX496 modified Cells 
VSV-G RNA in plasma 

a VS%6 antibody response 
0 Review of Condom&ant ~edicatj~~s 
* Adverse Events 

5.4.4 VRX496 Administration 

+ On the day of patient-subject dosing, V~4~6-m~djfied T cells will be 
transpotied from the Clinical Cell Praductisn Facility to the study site at 
University of Pennsylvania Hospital. 

* VRX4g6am~dif~ed T ceils wiiZ be thawed in a 37% water bath at patient- 

subject bedside immediately after transport. Cells will be infused within 5. 

30 minutes after thaw. 

* The VRX496-modified T cells ~appr~x~mately 1 .0x108 cellslml) drug 

product wit1 be immediatefy infused intravenously at a rate of 

ProtccQl No. vRx4iaMl t-01 
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approximately IO mL/minute through a ?tSG latex free Y-type blood set 

with 3 way stop-cook, Dosing will take place by gravity infusion. lf the 

infusion rate by gravity is too slow, the V~496-modified T ceils drug 

product may be drawn into a 50mL syringe via the stopcock and manually 

infused at the required rate. The infusion volumes for each dose ievet are 

as follows: 

Dose Level 1 (approximately 1 -OxI O9 cE3lfs) - appruxjmately j 0 ml 

Dose Level 2 (approximately 3.0x1 O’cells) - approximately 30 mL 

Dose Level 3 ~approx~mate~y 1.0x1 O’*cells) - approximately 100 ml, 

Dose Level 4 (approximately ~.OXKI~~ cells) - approximately 300 ml. 

+ ~~th~n 15 minutes (& 5 minutes) fol~owi~g completian of dosing with 
VRX496 modified T-celts a blood sample wilf be obtained for 
V~496~ontaining T-lymphocytes. 

l Blood pressure, heart rate, respiratory rate and pulse oximetry will be 
obtained and recorded immediately prior to dosing and every 15 minutes 
for 2 hours following the start of infusion. If vitaf signs are not stable 2 
hours following the start of infusion, measurements will continue to be 
obtained every 75 minutes untif the patient-subject’s vital signs are stable 

* Patient-subjects will remain in the inpatient CIinioaZ Research Center 
(CRC) for 2 hours post infusion for observation. If no symptoms occur 
and patient-subjecf’s vital signs are stable, patient-subject will be 
discharged. 

* Patient-subjects wilt be instructed to return to the CRC in 24 hours for 
blood tests and follow up. 

5.45 T~e~~-~our (24) hours after Dosing 

* Physicaf Exam ~in~ludjng vital signs) 
0 Chemistry 
* hematology 
0 PT and PTT 
* Urinalysis 
a 12 lead EGG 

- *I 
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l Review of Concomitant medications 
* Adverse Events 

54.6 Forty-eight (48) hours after Dosing 

* Physical Exam (~neludjng vital signs) 
+ Review of ~o~~om~tant Medications 
8 Adverse Events 

5.4.7 Seventy-two (72) hours after Dosing 

Physical Exam (in~ludjng vitaf signs) 
Chemistry 
Hematology 
Urinalysis 
Cz)4+ T-cell counts 
Differential Virat Load 
Anti-HIV immune response - ELfSPOT 
Anti-HfV & Anti-Tetanus Toxoid Cl34 proliferation assay 
Jf of VRX496 modif ied Cells 
VSV-G RNA in plasma 
VSV-G antibody response 
Review of Concomitant Medications 
Adverse Events 

5.43 Seven (7) Days post dosing 

Physical Exam 
Chemistry 
Hematology 
Urinalysis 
CD4+ T-cdl counts 
~~~ere~tiaf Viral Load 
AntiMV immune response - ELfSPOT 
Ant~-~~V & Anti-Tetanus Toxoid CD4 proliferation assay 
# of VRX496 modif ied Cells 
VSV-G RNA in plasma 



* VSV-G antibody response 
0 Review of concomitant Medications 
l Adverse Events 

54.9 Fourteen (14) Days past dosing 

* Physical Exam ~~nc~ud~ng vital signs) 
l Review of Concomitant Medicrations 
* Adverse Events 

5.4.10 Twenty~e~ght (28) Days post dosing 

* PhysicaJ Exam ~~nc~ud~ng vital signs) 
0 12 lead ECG 
* CD4+ T-cell counts 
0 Differential Viral Load 
* Anti-HIV jmmune response - ELISPOT 
* Anti-MfV & Anti-Tetanus Toxoid CD4 ~fol~fe~at~on assay 
. # of VW496 modified Cells 
l VSV-G RNA in plasma 
l VSV-6 antibody response 
* TCR VP diversity analysis 
* Chest X-ray 
l Hematology 
* PT/PTT 
* Chemistry 
* ~~jna~ysjs 
* Review of Concomitant Medicatians 
* Adverse Events 

54.11 Three @)-months post dosing 

* CD4+ T-celf counts 
* D~~erent~a~ Virat toad 
* Anti-HIV immune response - ELISPOT 
l Anti-MN & Anti-Tetanus Toxoid CD4 proliferation assay 
* # of VRX496 modified Ceifs 



l VSV-G RNA in plasma 
* VSV-G antibody response 

5.4.12 Six (6)-months post dosing 

= CD4+ T-cell counts 
* Di~erent~a~ Viral Load 
6 Anti-t-W  immune response - ELISPOT 
0 Anti-HIV & Anti-Tetanus Toxoid CD4 proliferation assay 
* #  of VRX496 modif ied Cells 
l VSV-G RNA in plasma 
l VSV-G antibody response 
* Biological RCR test 
a  Second research Apheresis 

* Medical History 

54.13 One year post dosing and annually for life 

* CD4+ T-cell counts 
+ Differential Viral toad 
* A~t~-~lV immune response - ELfSPOT 
8 Anti-l-W  & Anti-Tetanus Toxoid CD4 proliferation assay 
* ## of VFW496 modified Cells 
* VSV-G RNA in plasma 
0 VSV-G antibody response 

= Medical History 

Note: If all post treatment assays are negative during the first year, the 
yearfy samples should be archived. Samples should be arcbived with 
appropriate safeguards to ensure long-term storage (e.g., a  monjtored 
freezer alarm storage system) and an efficient system for the prompt 
l inkage and retrieval of the stored samples with the medical records of the 
~at~e~tNsubje~t and the production lot records. 

If any lost-treatment samples are positive, further analysis and more 
extensive patient-subject follow-up should be undertaken- At the time  of 
collection of yearly patient-subject specimens, a brief clinical history 
should be obtained. This history should be targeted towards 
determ~~atjo~ of clinical outcomes suggestive of retroviral disease. 
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5.5 Premature Discontinuation of Study Patient-subjects 

A patient-subject is considered to be a premature djs~ont~nuat~on if their 

pa~j~~pat~on is terminated prior to completion of a/l required visitslevaluations 

specified in Sections 5.4.1 through 5.4.13 of the protocol. 

A patient-subject may be discontinued for the following reasons: 

l Non-Compliance with treatment regimen or follow up requirements 
l Lost To Follow-up 

* Patient-subject Request for Voluntary ~~thdra~a~ 
l Adverse Event 
0 Investigator Decision 

If a patient-suhje~t is prematurely discontinued prior to Day-28 from the study, 

all Day-28 prucedures will be performed. If a patient-subject is prematurely 
iscontinued following the Twenty-eight (28) Day evaluation, all G-month 

procedures wilf be performed. 

5.6 Recording of Adverse Events 

Each patient-subject will be observed and queried in a nonspecific fashion by 

the investigator or hislher designee at each visit during the study for any new 

or continuing AEs since the previous visit. Any AE reported by the patient- 

subject or noted by the investigator or his/her designee wilt be recorded on the 

Adverse Experience Case Report Form. The following jnformat~on will be 
recorded for each reported AE: description of the event, time of onset, time uf 

resolution, severity, drug relationship determjnat~o~~ outcome, and 
management of the AE. 

5.6. I Potential Adverse Events 

This is the first protocol using VRX496 in humans and the safety profile in 

humans is unknown. Adverse clinical events reported in cfinical trials with 
i~f~s~o~ of gene-modified T-cells have been chills, fever, headache, nausea, 

rigors, bronchospasm, myafgias and blurred vision. 

A 
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Patient-subjects may also experience a metaflic taste in the mouth, 

hypertension, bradycardia, allergic reaction, and seizures due to the DMSO 

component of the final formulation. Nausea, vomiting, decreased hemoglobin 

and hematocrit, increased AST and ALT, hypersensitivity reaction anaphylaxis 

and thrombuphleb~tis may be observed from the Dextran-40 component of the 

The apheresis procedure may be associated with the following adverse 

events: nausea, vomiting, seizures, blood loss, infection, skin rash, #bushings 

hives, numbness and t~ngling~ bruising at the site of venous access, 

~ightheadedness~ and lower extremity edema. 

56.2 Definitions 

Adverse events (AEs) are defined as Treatment Emergent Signs and 

Symptoms (TESS). These are events that are not seen at screening, or, if 

present at screening have worsened in severity. 

Stcidy drug ~e~a~~offs~~~ for each adverse experience should be determined 

by the investigator using the following definitions: 

NOT RELATED: 

is category applies to those adverse experiences, which, after careful 

wnsideratjo~~ ace &early and i~cuntrove~ibly due to extraneous causes 

(disease, environment, etc.). 

UNtfKEtY: (Must have 2) 

In general, this category can be considered applicable to those adverse 

experiences, which, after careful medical consideration at the time they are 

evaluated, are judged to be unrelated to the study drug. An adverse 
erience may be considered unlikely to be related if or when: 

Pmtoml No. VRX49W1-01 
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The adverse experience does nut folfow a reasonable temporal sequence’ 

from admin~stratjo~ of the study drug. 

The adverse experience could readily have been produced by t 

subject’s cfinical state, environmental or toxic factors, or other modes of 

therapy administered to the patient-subject. 

he adverse experience does not follow a known respanse pattern to the 

suspected drug. 

it does not reappear or worsen when the drug is re-administered. 

FQSSI8tY: (must have 2) 

This category applies to those adverse experiences for which, after careful 

medical consideration at the time they are evaluated, a connection with the 

study drug administration appears unlikely but cannot be ruled out with 

certainty. An adverse experience may be considered possibly related if or 

when: 

The adverse experience follows a reasonable temporal sequence from the 

time of drug adm~n~st~at~on. 

The adverse experience follows a known response pattern to the study drug. 

e adverse experience could have been produced by other factors such as 

patient-subject’s clinical state, therapeutic inte~ent~ons, or concumitant 

drugs administered to the patient-subject. 

KELLY: (must have 3) 

This oategory appfies to those adverse experiences, which, after careful 

medical consideration at the time they are evaluated, are felt with a high 

Temporal sequence is defined as an association between the suspect clr~fg and the observed 
reac;tion or event in which the suspect drug was present prior to the reaction or event as defined 
by histctry or drug blood bet. 



degree of certainty to be related to the study drug. An adverse experience 

may be considered likely related if or when: 

The adverse experience follows a reasonable temporal sequence from the 

time of drug administration. 

The adverse experience foflows a known response pattern to the study drug. 

The adverse experience cannot be reasonably explained by other factors such 

as the patient-subje~t’s clinical state, therapeutic ~nte~e~tions~ or concomitant 

rugs administered to the patient-subject. 

The adverse experience is confirmed by jmproveme~t of the symptoms on de- 

challenge (e.g., the removal withdrawal* OF discontinuation of the suspected 

drug from the patient-subje~t’s therapeutic regimen). 

This category applies to those adverse experiences, which the fnvest~gator 

feels are ~n~o~trove~ibly related to the study drug, An adverse experience 

may be assigned an attrjbutiun of definitely related if or when: 

The adverse experience follows a reasonable temporal sequence from the 

e of drug administration. 

e adverse experience cannot be reasonably explained by the k~uw~ 

characteristics of the fattest-subje~t’s state, environmental UP toxic factors, or 

other modes af therapy administered to the patient-subject. 

The adverse experience occurs immediately following study drug 
adminjstration* or improves on stopping the drug ~de~chal~enge~~ or reappears 

repeat exposure ale-chat~enge~ (Note: this is not to be canstrued as 

requiring re-exposure of the patient-subject, however, a category of de~~jt@~y 
related can only be used when recurrence is observed). 

The adverse experience f&lows a known response pattern to the study drug.. 



NOTE: The decision to perform a formal re-challenge must be made by the 

TheraSolutions#l~xS~S medical monitor and the investigator after reviewing 

the subject’s complete history. 

Severity of an adverse experience is defined as a Qualitative assessment of 

the degree of intensity of an adverse experience as determined by the 

invest~gatur OF reported to him/her by the patient-subject. The assessment of 

severity is made irrespective of drug relationship or seriousness of the event 

and determined using the Toxicity Criteria in Appendix A. The severity of 
adverse events not fisted in Appendix A will be rated according to the following 

S-point scale: 

itd: 

ymptom barely noticeable to pat~ent~subje~t; does not influence pe~ofmance 

or funct~o~~ng* Prescription drug not ordinarily needed for relief of symptom~s~ 

but may be given because of personality of patient-subject. 

Symptom of a sufficient severity to make pat~ent~subject un~ornfo~ab~e~ 

pe~ormance of daily activities influenced; patient-subject is able to continue in 

study; treatment for symptom~s~ may be needed. 

Severe: 

Symptom causes severe discomfort; may be of such severity that patient- 

subject cannot continue in study and may cause cessation of treatment with 

study drug; treatment for symptom(s) may be given and/or patient-subject 

hospitalized. 

All serious adverse experiences must be reported tu ~heraSo~~tions and 

VtRxSYS, the sponsor, immedjatefy by telephone. The patient-subject must 
be monitored carefully until the candition disappears and/or the etiology is 

Alf serious adverse experiences must be reported by the investigator to their 



Recording of Concomitant Therapy 

All prescription and nonprescription medication taken by the patient-subject 

from screening to Day 28 of the study will be retarded on the CRF. Any 

additions, deletions, or changes in the dose of these medications should be 

entered on this form. 

STATlSTlCAL PROCED9RES 

determination of Sample Size 

Up to 24 evaluable patient-subjects will be enrolled in the study. A sample 

size of 3 to 6 patient-subjects per dose group was based on t 

patient-subjects deemed necessary to provide adequate clinical evidence of 

safety at each dose level and to determine the maximum tolerated dose. The 

sample size was not derived for the intention of making statistical inferences 

cells. 

e safety, efficacy, or pharma~ukineti~s of V~4~6-modj~ied T- 

predetermined Reasons for Exclusion from Analysis 

All patient-Subjects receiving VRX49~-modified T-cells will be included in the 

analysis for safety and efficacy. 

Data Analysis 

Due to the small sample size of each treatment group, no statistj~a~ 

comparisons will be made among treatment groups. 

Safety 

Laboratory safety parameters at each evafuation period will be presented for 

each study patient-subject. Differences in changes from baseline among dose 

levels wit1 be evaluated through gmup summary statistics and graphical 
presentations of individual patient-subject profiles. 

verse events wilf be listed for each study pat~e~t-subject. Propo~~on of 

pat~ent~subje~ts experiencing adverse events at each dose level will be 



6.3.2 

6.3.3 

6.4 

7.0 

7.1 

presented for each evaluation period by adverse event term and body system, 

as wetf as severity and relationship to VRX496. 

IZ-lead e~ectr~card~~gram and chest x-ray findings will be compared to 

baseline and presented as either normal or abnormal for each patient-subject 

and evaluation period. The proportion of patient-subjects with negative 

changes fram baseline (i.e., normal ta abnormal) wil! be presented by dose 

level and evaluation period. Specific abncxmalities t at occur during the 
course of the study will be recorded as adverse events. 

Secondary Evaluations 

Secondary evaluation parameters (CD4+ T-cell counts, differential viral load, 

VSV-G antibody responses, TCR VP diversity analysis, anti-f-f/V and anti- 

Tetanus Toxoid immune response as measured by CD4 ~r~~if~~at~Qn assay ) 

and anti-HIV CD8 immune response as rneasufed by ELISPQT) at each 

evaluation period will be presented for each study patient-subject. Differences 

in changes from baseline among dose levels will be evaluated through group 

summary statistics (e.g., means) and graphical rese~tat~~~s of individual 

patient-subject profiles. 

Cell Survival 

Concentrations of VRX496 containing T-lyrn~~~~ytes will be presented for 

each study ~atje~t-subje~t~ Differences in changes from baseline am&g dose 

levels wifl be evaluated through group summary statistics and grapf?ical 

presentations of individual patient-subject profiles. 

fnterim Analysis 

No interim analysis is planned for ttzis study. 

CtdNlCAL TEST ARTICLES 

Description 



The test artticte used in this study is the patient-subject~s autolagous T-cells 

transduced with VRX496, referred to as the VRX496 drug product. The 

VRX496 drug product wifl be packaged in cryocyte bags containing VRX496 

transduced T-cells (at a ~~ncentrat~~n of approximately 1.0 xl@ cells/ml) in 

an afiquot (volume dependent upon dose) of cryomedia containing 31 .25Y0 

Pfasmalyte-A, 31.25% Dextrose (5%), 0.45% NaCI, 7.5% CMKK?, I % Dextran 

40 and 5% human serum albumin. VRX496 is prepared under an 1ND that will 

e maintained by VlRxSVS Corparation. The autologous T ceils will be 

transduced with VRX496 under a p~ysician=spQns~red IND maintained by C. 
M. June, M.D. at the University of Pennsylvania. 

7.2 Packaging and Labeling 

The VRX496 drug product will be packaged in a cryocyte 250 ml bag that is 

labeled with a Z-part perforated label entailing unique patjent-subject and 

product identifiers. e product wilt be frozen at less than -130% in an 

electric freezer with L& back-up that minimizes tne potential for cross 

~~ntarnjnati~~ of patient-subject cells. A sample label is provided in Appendix 
c. 

7.3 Storage Conditions 

VRX496 drug product will be cryopresewed at the Clinical Celf and Vaccine 

Production Facility (CVPF) at University of Pennsylvania. Containers of 

VRX496 are stored at the CVPF in a dedicated and monitored freezer. 

On the day of patient-subject dosing, VRX496 drug product wilt be transposed 

from the Clinical cell ~r~duct~~n Facility ta the Clinicaf Research Center (CRC) 

at University of Pennsylvania Hospital packaged on dry ice. The cells will be 

thawed at the patient-subject’s bedside and infused on the same day as 

shipment. Cells should be infused within 5-30 minutes after thaw. 

7.4 

The investigator must rna~nta~~ an accurate recurd of all drug received. 

dedications dispensed for alt patient-subjects must be recurded on the Drug 

- 
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A~countabiJJ~ Form. This fsrm must be availabte at all times f’crr inspection by 
the TheraSoJutions monitor. The dispensing log must include: 

l Patient-subject Number and Initials 
* Patient-subject’s Date of Birth 
0 Date Drug Dispensed 
* Amaunt Used 
e Amount Wasted (if applkzable) 
* Amount Remaining In Stock 

be dispensing log will be reviewed at each rn~njt~rjng visit. 

The study medicaWn supplied for this study is csnly for use in pat~ent~subjects 

rope@ consented and enrolled under this protocol. These drugs must be 

kept physically separate from standard clinic or office drug suppties. 

8.1 Serious Adverse Experienc-e Reporting 

A serious adverse experience is defined as any event that results in one of the 

folfowing outcomes: 

* death (i.e., fataff; 

= Jifeatbr~aten~ng; 

* results in a persistent or significant dJsab~l~~/~n~pa~~ty~ 
e requires or pralongs inpatient b~spitaljzat~~~~ 
* a cangenital anomaly, or birth defect; ar 

* based upon appropriate medical judgments the experience may 
jeopardize the pat~entusubje~t and may require medical or surgical 
intervention to prevent one of the af~rementj~ned outcomes. 

Any serious adverse experience will be reported ~mmad~ateJy to the 

TberaSolutions and VfRxSYS contacts listed below: 
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Catherine Van Doren, RN Bore Qropulic, PhQ 
~heraSuJutjuns VfRxSYS Carporation 

620 Professionaf Drive 
thersburg, MD 20879 (240) 631-6153 

(877) 670-8437, ext 153 

and 2UQ Perry Parkway, Suite IA 
Gaithersburg, Maryland 20877 

(301) 987-0480, &XT 223 
CELL (443) 310 7724 

Repo~jng will be in the form of the following: 

* the serious adverse experience form; and 

0 any addjt~~na~ do~~men~at~on (i.e.l autopsy report, ~~sp~ta~ records, 
EGG’s, laboratory tests) required to suppart or adds to information in 
the serious adverse experience form. 

fn addition, the Principal Investigator wifl immediately report aH Serious 

Adverse events ta their local IRS in accordance with the l~st~tuti~~s Standard 

Operating Procedures. 

follow-up to the initial reporting of the experience the fclllowing documentation 

must be forwarded to VIRxSYS Corpcrration, and its clinical trial management 

can&a&or, TheraSofutions. 

All serious adverse experiences that are reported to US regulatory authorities 

as a 7 or I s-day report must also be submitted to the IRE3 in writing. 

&I.? Non-Serious Adverse Experience Reporting 

N~n~serious adverse experiences will be reported on the appropriate l~dse 

report form (CRF) as described in Section 56, The sponsor is responsible for 

the reporting of non-serious adverse experiences to the FDA in the fND annual 

8.2 Case Report Forms 

All case report forms (CRFs) are to be completed wjt~i~ one month of patient- 

subject evaluation. A CRF is provided for each patient-subject. All forms must 

be completed in black ink or typed. The CRFs are not tz, be used as the 



primav method for coftecting study data. CRFs are intended for f: 

transcription data coflected for the study from source do~~ments~ 

All entries on the CRF must be supported by original source documentation 

(i.e., laboratory reports) maintained at the investigational site. 

Correction(s) of data on the CRF can only be made by crossing out the 

correct data fin a manner that leaves the previous entry ident~f~ab~e~ and 

crating the correct values next to those crossed out. Each correction must be 

itialed and dated by the individual making the correction. 

The investigator is required to review ail entries on the CRF and sign where 
indicated to attest to the accuracy of the data recorded on the form. 

8.3 lnvest~gator Requirements 

8.3.1 Prior to Study tnitiation 

Prior to study initiation, the investigator will fuFward the following essential 

documentation to TheraSolutions. 

A signed and dated FDA 3572 Statement of investigator form plus current 

curriculum vitae for each individuaf named on the form. 

A signed and dated investigator agreement (page 40 of the protocol). 

ldent~f~~ation of the clinical laboratory facilities that will be used intruding 

cert:ifioation (i.e., CLIA, CAP or State Licenses) or proficiency ratings, and 

formal ranges for the determ~natjons described by the protocol, and a copy of 
e curricufum vitae fur the tab director. 

A copy of the formal written notjf~~ation of approval of the protocol and consent 

farm, to the investigator from the IRB, in ~ornpljan~~ with FDA regulations (The 

written notification of “Action” is to be signed by the ohairman or any persons 

authorized in the IRE& SOPS). 
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A list of institutional review board members and their respective titles, 

occupations, and institutional affiliations or provide a general assurances 

number for the IRB. 

An actual copy of the IRE&approved informed consent form and other 

adju~ct~ve materials to be used in this study to elicit and record patje~t~s~bjeGt 

consent in compliance with Food and Drug Administration (FDA) regulations, 

ocumentat~on to assure local regulations (e.g., California, Oregon and 

assachusetts state regulat~uns~ have been met, if applicable. 

8.3.2 Informed Consent 

The informed consent should be given by means of a standard weaken 

statement. ft should be written so as to be easily understood by the patient- 

subject. The patient-subject should be given the time to read and understand 

the statement and be afforded the oppo~un~ty to ask questions before signing 

his/her consent and dating the document. The patient-subject shoufd reoeive 
a copy of the written statement once he/she and the ~~vestjgator have signed 

e informed consent. 

VIRxSYS, with its clinical trial management contractor Thera~o~utions~ wifl 

review the proposed informed consent form for content prior to s~brn~ss~o~ to 

the IRBEthicat Committee. The informed consent form must be considered as 

a part of the protocol with which it is to be submitted by the investigator for 

approval to the IREEthics Committee. 

The informed consent form must contain the following elements: 
a That the trial involves research. 
l The purpose of the trial. 
+ The trial treatme~t~s~ and the probability for random assignment to 

each treatment. 
* The trial procedures to be followed, including all invasive procedures. 
l The pat~e~t~subject’s res~ons~b~ljties. 
* Those aspects of the Via! that are ex~erjme~tal. 
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I 
a The reasanably foreseeable risks or inconveniences to the patient- 

subject and, when applicable, to an embryo, fetus, or nursing infant. 

l The reasonably expected benefits. When there is no intended cfinical 
benefit to the patient-subject, the patient-subject should be made 
aware of this. 

* The alternative procedure(s) or course(s) of treatment that may be 
available to the patient-subject, and their impo~a~t potential benefits 
and risks 

* The compensation and/or treatment available to the patient-subject in 
the event of trial-related injury. 

0 The anticipated prorated payment, if any, to the patient-subject for 
participating in the trial. 

+ The anticipated expenses, if any, to the patient-subject for 
pa~~c~pat~ng in the trial, 

* That the patient-subject’s pa~j~~pat~on in the trial is vo~u~~a~ and that 
the patient-subject may refuse to participate or withdraw from the trial, 
at any time, without penalty or loss of benefits to which the patient- 
subject is otherwise entitled, 

l That the monjtor~s~~ the aud~t~r~s~, the IREMEC, and the regulatory 
author~~~ies~ will be granted direct access to the pat~ent~subjectfs 
original medical records for verification of cfinical trial procedures 
andfor data, without violating the eonf~dent~aljty of the patient-subject, 
to the extent permitted by the applicable laws and reg~~atjo~s and 
that, by signing a written informed consent form, the patient-subject or 
the patient-subject’s legally acceptable representative is aut~or~z~~g 
such access. 

+ That records identifyj~g the patient-subject will be kept ~on~dent~al 
and, to the extent permitted by the applicable laws and/or re~u~atjons~ 
wifl not be made publicly available. If the results of the trial are 
published, the patient-subject’s identity wilt remain confidential. 

* That the patient-subject or the pat~e~t~subject’s fegalfy acceptable 
representative wilt be informed in a timely manner if information 
becomes available that may be relevant to the pat~entas~bje~t~s 
willingness to continue pa~i~ipat~un in the trial. 

* The person(s) to contact for further information regarding the trial and 
the rights of trial Patient-subjects, and whom to contact in the event of 
trial-related injury. 

* The foreseeable circumstances and/or reasons under which the 
patient-subjeot’s participation in the trial may be terminated. 

l The expected duration of the patient-subject’s pa~~~~pat~on in the trial, 

+ The approximate number of Payment-subjects involved in the trial. 



8.3.3 ~nst~tut~~~a~ Review Boards 

The investigator assures that the lnstitut~~na~ Review Board (lRB) responsible 

for the initial and ~~~tjnu~ng review and approval of this cfinical study complies 

with the requirements set forth in 21 CFR Part 56. 

The ~~vestjgat~r also assures that he/she will ~rurn~tly report to the IRB all 
changes in research activity and alf unanticipated problems involving risks to 

human ~atient~subjects or others, and that he/she will not make any changes 

in the research until the IRB has approved the changes and VlRxEXS has 

notified the FDA, except where necessary to eliminate immediate hazards to 

human patient-subjects. ~~cumentat~~n of approval or ~~ti~~at~~n must be 
forwarded directly to VIRxSVS, and its clinical contractor TheraSolutions, for 

any amendment. 

The investigator must also report to his/her fRB at least yearfy on the progress 

of the investigation and obtain written approval to continue the study beyond 

e time stated in the uriginat approval. The investigator mcrst notify the IRE! af 

the co,ncfusion of the study within three months after completion, termination or 

djs~~ntjnuati~n of the study. Dacumentation of the annual progress report to 

the tRB, renewal of IRS approval, and nut~fication of study conclusion must 

provided directly to VfRxSYS and its clinical c~ntra~t~r~ TheraS~luti~ns. 

8.3.4 ecords Retentian 

US Federal law requires that a copy of all records (e.g., informed consent 

documents, laboratory data stips, source documents, INlI safety reports, test 

article dispensing records, etc.) which support case report forms af this study, 

must be retained in the files of the responsible investigator for a m~n~murn of 

two years following notification by VZRxSYS that: 

* afl investigations at all sites are completed, termi~ated~ or 
discontinued; or 

* the last marketing application in an IGH region ~~nc~ud~ng US Food 
and Drug Admjnistrati~n~ has been approved; and 

* there are no pending or cantempiated marketing applications in an 
ICI-I region, 
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VfRxSYS may use data generated by this protocol to support regulatory agings 

in other countries. In order to be in c~rn~l~a~~e with foreign regulatory 

agencies, the investigator is required to maintain ail study retards for a period 

of IO years following the concfusion of this study. 

If the investigator retires, relocates, or for other reasons withdraws fram the 

FespQns~bi~ity of keeping the study records, r;ustody must be transferred to a 

erson who will accept the resp~nsibi~jty. VIRxSYS, and its clinkzal contractor 

TheraSolutions, must be notified in writing of the name and address of the new 

custodian. 

83.5 A~c~unta~~~ity and Storage of Materials 

Test Articles - The investigator is responsible for maintaining an accurate, up- 

to-date dispensing log for all study drugs supplied by VIRxSYS that includes 

the following: Patient-subject number, date study drug dispensed, qua~~j~y 

dispensed, quantity returned, and amount wasted. Afl study mediatiOn 
received and dispensed by the investigator will be inventoried and accounted 

for throughout the study. The study medication must be stored in a restricted 

a with limited access. Contents of the study medication containers must 

not be combined. 

Patient Samples - Retention of patient samples s the responsibility of the 
principal investigator and the laboratory that performs the tests. Retention 

samples will be archived throughout the duration of the study and for the 

period as required by the FDA. 

8.4 On-site ~~n~tor~~g and Audits 

A representative of VIRxSYS (or its &nic=al trial management contra&or, 

TheraS~~ut~~ns~ will periodically monitor the study beginning with patient- 

subject enrollment and at intervals not exceeding IYJO months. The monitor will 

assess prutocol compliance, maintenance of proper documentation of study 

procedures (including informed consent), pruper reporting of adverse events, 

accuracy of data recoded on case report forms, and test article acc~untabjlity. 
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It is the responsibility of the Principaf investigator to provide all study FecoFdS, 

including case report forms, source documents, etc., for review and inspection 

by the monitor at their visit. The Principal Investigator is also responsible to be 

available to meet with the monitor to discuss visit findings at the conclusion of 

each visit. 

The US Food and Drug Administration and other foreign regulatory authorities, 

in the person of a scient~~cal~y trained and properly authorized employee of the 

agency, may request access to all study records, including source duduments, 

for inspection and copying. 

8.5 Amendments to the Protocol 

Neither the investigator nor VlRxSYS will amend or modify the protocol without 

Rotif~~ation of the other. All amendments must be a proved by VIRxSYS prior 

to implementation” All amendments must be submitted to the IRB for their 

~otif~catiun~approval* 

8.6 Departure from Protocol 

Departure from study protocol is generally not permitted. Should an occasion 

CXXUF in which the protocol has not been followed, the investigator is Fquifed 

to provide directly to VIRxSYS, and its clinical trial management ~ont~a~tor~ 

with a written description of the reason(s) that the protocol was not followed 

and what remedial action will be taken to prevent future occurrences. 

Repeated departures from t e protocol will result in the immediate removal of 
the investigator and/or termination of the investigational site. 

8.7 Duration of Trial and Circumstances for Termination 

The investigator agrees to complete his portion of this study within 9 months 

after study initiation. Extension beyond this tjmeframe is at the discretion of 
VfRxSYS Corporation. It is agreed that, for reasonable cause, either the 
investigator or the sponsor, VfRxSYS, may terminate this study, provided 

written notice is submitted at a reasonable time in advance of intended 
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termination. VIRxSYS reserves the right to terminate the study withaut 
advance notice under the following drcumstances: 

l non~omp~ia~~e with the protocol; 
l slow enrollment (Le., j~suff~~~ent to reasonably complete the study 

within the pfescfibed timeframe~~ 
* discontinuation of the study pratctcol; 
a discontinuation of all studies of the test drug; and 
* wjthdrawa~ of the IND. 

8.8 Data and Safety monitoring Board 

ata and Safety monitoring Board (DSMB) comprised of three physicians with 

experience in k-W infection and/or gene transfer therapy wifl be assembled and 

wilt work under a charter specifically developed for safety oversight of this study. 

The DSMB wilt meet to evaluate patient-subject safety at the following study 

milestones: 

* After the initial patient-subject completes 28 day follow up 

l After completion of Dose level I 

= After completion of Dose level 2 

* After completion of Dose level 3 

If necessary, additional meeting of the z)SMB may be held if safety issues 

arise in between scheduled meetings. 

8.9 ~~nan~~al Diso~osure 

The clinical investigator participating in this study is required to provide 

s~~i~~e~t and accurate financial jnformat~on fur the clinical ~~vestjgator, their 

spouse and dependent children to the sponsor pe~aining to: 

l Any arrangement between the sponsor and clinical investigator 
whereby the value of the compensation to the clinical investigator for 
conducting the study could be influenced by the outcome of the study; 

* Any significant payments of other sorts from the sponsor, such as a 
grant to fund ongoing research, compensation in the form of 
equipment, retainer for ongoing consultations OF honoraria; 
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1Q.O 1NVESTIGATUR AGREEMENT 

I have read the VlRxSYS protocol, A Phase 1 Open-Label Ctinical Trial of I” 

Safety and ~o~erabj~ity of Single Escalating Doses of VRX496 in HIV Positive 

Patient-subjects and agree that it contains all necessary details for p~~~rmi~g 

this study. 1 will conduct this in compliance with the steady prutocol, current 

Good Clinical Practice (cGCP) guidelines, and all applicable regufatory 

requirements, and will complete the study within the time designated, I will 

complete all required documentation related to regulatory requirements. 

I will provide copies of the protocol and all ~nformatj~n on the study drug 

relating to pre-clinical and prior cfinical experience which as furnished to me by 

the sponsor to alf physicians, nurses and other personnel responsibfe to me 
u participate in this study and will discuss this material with them to assure 

that they are fully informed regarding the study drug and the conduct of the 

study. 

1 agree that the conduct and results of this study will be kept confidential. I 

agree that the case report farms and other data deponent to this study are 

pruperty of V1RxSYS who may utilize the data in various ways, such as for 

submission to government regulatory authorities, or in p~bl~~at~on of the results 

of mult~~~enter study, if applicable. 1 further agree that VIRxSVS, or its &r&al 

c=ontractEsr , shall have access to any source documents from which case 

art form informat~o~ may have been generated. 

I will submit this protocol to my ORB for approval. 

Name 
Titfe 

Date 
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Appendix C 

el for VRX496 Transduced Cells 



AN CD31CD28 T-CELLS - GENE MOD 
AUTOLUGOUS - CRYOPRESERVED 

Contains x 10---- Cells in 
mLof 

Method(s) of Manipulation: 

Cryopreservation Date 

Expiration Date I Time 

Store at 

ecipient’s Identifier 

PROPERLY IDENTIFY INTENDED RECIPIENT AND C~~FONENT 
TULUGUUS WE ONLY 

DO NOT tRRA5lATE 
WARNING: This product may transmit infectious agents. 

New Drug - Limited by Federal Law to investigational Use Only. 

This product derived from Unit# 
collected on at 

Processed by: 
Clinical Cell and Vaccine Production Facility 

Univ. of Pe~~sylva~~a Cancer Center 
577 5R5 2/3,421 Curie Blvd. 
Philadelphia, PA ~9104-6~6~ 

, 
Atfach 

Biohazard Label 
if required. 

In d&de hazard. 
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CVPF Form 903-01-C 
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